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Qﬁ%% ......... ......... ....... CONTEXT

POLIinSAR

Workshop on Applications of SAR Polarimetry and Polarimetric Interferometry

ESA-ESRIN "Frascati, Ital
14-16 January 2003
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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.
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Educational Software offering a tool for
self-education
in the field of POLSAR and POL-InSAR
data processing and analysis.
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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.
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MODULAR STRUCTURE

Each element of the Software (a function)
can be extracted and incorporated
individually into users’ own processing
software.
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©®=:%  polSARpro v5.1 SOFTWARE &

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



PolSARpro v5.1 SOFTWARE

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

S P S P ——— F— e Details of the project

You are here  H are | [

~ PoISARpro Version 5.0 -
__ e Access to the tutorial

- and software

rimetric
interferometry nece E E E p h
techniques; the toolbox of pr g lity to implement them

PolSARpro is devel c ere the initiative direc
recommendation i p held a The IETR ()

e e Information about status
S ———— = of the development

information abouf

e Demonstration Sample
Datasets
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i Team & Contributors
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International
Collaborative Project
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14 Universities

14 Research Centers

4 Space Agencies
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}O“""“"%m ~ Team & Contributors

Tsinghua University

h National Space Science Center,
China

CAS, China

University of Mining and

. Fudan University, China
4 Technology, China

Studies in Resources Engineering

Wuhan University, China Indian Institute of Technology

Universidade Federal de Alagoas

Satellite Surveying and Mapping
Brazil

Application Center, China

University of Science and

Xidian University, China
Technology, Poland

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

Harbin Institute of Technology
China

Khajeh Nasir Toosi University of

- Key Lab of Microwave Remote
w Technology, Iran

Sensing, CAS, China
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PolSARpro v5 " R SOFTWARE

= o el s sl e

AIRSAR

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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® ENVISAT — ASAR

TerraSAR = X

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




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
“ :Oll‘letI‘IC :'-
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EXSTY Sentinels Application Platform

5 POLSARPRO V. Sentinel-1 Toolbox

o

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

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

Polariametric Data
Processing
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ESA - SNAP

Pre-Processing Post-Processing Geo-Coding
Data Extract

POLARIMETRIC

DATA SETS Terrain Correct

UTM Projection

Speckle Filtering
Polar. Decomposition
Unsupervised Segmentation
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ESA - SNAP

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

-
- -
POLARIMETRIC
DATA SETS

Only valid for:
[C2] matrix: Dual-Pol
[T3] matrix: Quad-Pol
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}Qw%- ....... 'PolSARpro v5.1 SOFTWARE
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©==%.  PpolSARpro v5.1 SOFTWARE {:esa

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

mGPU
¥ Multicore CPU

o
=
=]
a
@
o
71}
[72]
c
8
2
g
=
g
Q
3

Soxcar HiA alpha Wishart H'A/alpha unsupervised
segmentation

2 7th ADVA PolSARPro procedure
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{7 Polarimetric SAR Data Processing and Educational Tool v5.0 - Men
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PolSARpro v5.1.4

Pol3ARpio v5.0 - Run Trace

Open windaw W armning
Close Window Waming

V)
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©==  PoISARpro v5.1 SOFTWARE

Data Sources ~ | Overview ~ | Download and Installation ~ Documentation ~ Results & News -

You are here share | [}

The Polarimetric SAR Data Prot g and Educational Tool aims to facilitate the : lity and exploitation of

* Polarimetric SAR Data Procésﬂ' 3 and Educational Tool v5.1 - !

v[?l_ + [Convert HProcess ] Dlsplay “Cahbratlonv Utilities } Tools [Confguratlon vHEducatlon vHHeIp
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Corbeille Extreme Flash  NVIDIA Nsight EXgarde Explorer OP_POLINSAR...

Player.exe HUD Launch...

Adobe Acrobat  Freemake Video
7.0 Standard Converter

I

Adobe Reader XI GIMP 2

& Mol £

Corel Palnt Shop Google Chrome PolSARpro_v5.0

'

=

- 3
7]

Cygwin HP Offce)et Pro

L ®

ENVI+ IDL45 iTunes

LS [

ENVI4S KiCad

2

ENVIZoom45 MATLABR12

7 0

ExpressPCB Moilla Firefox

Oracle VM
VirtualBox

PDFCreator

scilab-5.1.1

Skype
VLC media
player

Firefox pour
Sirhus

AVS Video
Converter

¥

FidoCADJ0.24.3 PAPERCRAFT.zip

New design

PolSARpro v5.1
= Full screen - Banner

= Buttons —icons === Buttons - Functionalities

|

Objective

_To m|n|m_|ze th.e_‘data flow towards_ a




==  PolSARpro v5.1 SOFTWARE

¥ »Convert v||»Process V‘ ‘_D play Calibration '} {Uti ies v [Tools 'HC()nﬁgural n '”Educ

¢ o = <

Corbeille Extreme Flash ~ NVIDIA Nsight EXgarde Explorer OP_POLINSAR...

Player.exe HUD Launch...
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ﬂ

Adobe Acrobat Freemake Video  OracleVM  FidoCADJ0.24.3 PAPERCRAFT zip

Y

7.0 Standard Converter VirtualBox
FOF
!:Y'L i 3 %
Adobe Reader XI GIMP 2 PDFCreator GAMS win64 Setup2Go
pLER
@ g a’l @ ﬂ n ndRow  [14416 End Col
Corel Paint Shop Google Chrome PolSARpro_v5.0 DL vicl jeta, De ami v BMP
ProX / BMP
v BMP
> # P =
- M
E n BMP
Cygwin HP Officejet Pro  scilab-51.1 ImageMagick WinMerge Al vV BMP
8100 Display
= ' Combinations ( - oo BMP
d
! - ‘ : :
ENVI + IDL45 iTunes Skype linux-installer-I... WinSCP
e Widget on the deskt
, y idget on the desktop
ENVI4S KiCad VLC media mapready Wordpad-XP

player

2 o2 o B

ENVIZoom45 MATLABR12 Firefox pour ~ Matlab-IDL.pdf BlackBerry

i)

Sirhus Desktop ...
~ 7 -
== e
e =
ExpressPCB Mozilla Firefox AVS Video MP3 Wave DriverDoc
Converter Converter

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING

- 4-9 September 2017 | Szent Istvan University | Gadalls, Hﬁggéw ! ‘ e : TR




v‘ \D|splay v‘ |Cal|bral|on v‘ ‘

Adobe Acrobat Freemake Video

Oracle VM
7.0 Standard

FidoCADJ0.24.3 PAPERCRAFT zip
Converter VirtualBox

POSS|b|I|ty to run other s/w
(ENVI or Gimp for ex)

and to have directly access
to the different s/w

Cygwin  HP Officejet Pro  scilab-511  ImageMagick ~ WinMerge
8100 Display
Q @ E 2]
ENVI + IDL4.5 iTunes Skype linux-installer-1... WinSCP
- m =
v 4
i i 7
ENVI4S KiCad VLC media mapready Wordpad-XP
player

é a‘ m .}‘ .‘ g
ENVIZoom 4.5

MATLAB R12 Firefox pour ~ Matlab-IDL.pdf BlackBerry
Desktop ...

2 W - y ¥ . [¥] wishart_H_A_alpha_ d.bmp (164.0 Mo)
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Sirhus

ExpressPCB Mozilla Firefox AVS Video MP3 Wave

DriverDoc
Converter

Converter
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PoISARpro v5.1 SOFTWARE

,f Polarimetric SAR Data Prqcessi and Educational Tool v5.1 - Mend

l V,? [_ (Environment

ynfiguration
SMAP 51-TBX
GIMP
GOOGLE EARTH
Image Magick

POF Reader

WIDGET POS

DISPLAY "PRO

THUMENAILS RESIZE FACTOR a| =[50

S| ALTOMATIC DISPLAY OF GENERATED [ —
aimp
| EMPand RGE FILES WITH: .. i

DISPLAY "RUN TRACE

CREEM &DJUST Run
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;i? Polarimetric SAR Data Processing

o Y - . .
S —— Single Data Set (Po

] OCz] O CE O[] O [TE & T3] O [T4] Dual Data Set gle Baseline Pol-InSAR)

Multi Data Sets (Time series / Pol-TomSAR)
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ITI— (Environment

-

Colurins

= E| @Y
Update
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r Filker
r - Edge Filter
Elliptical {phi, tau)

F Filter

Edge Det

E||i|:|ti|:.

Palatimed

Hia alph

H & | Alpha - b

Fuzzy - H | Alph

Batch Pri hart Super
=d Hi

Alph
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==t  PolSARpro v5.1 SOFTWARE

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

ng Filter
Car Filter
Car - Edge Filter
ussian Filter
Elliptical {phi, tau)

ns Filter :
el Based Filter MEL : Meumann

E||i|:|ti|:.

Palatimed

Hia alph

H & | Alpha - b

Fuzzy - H | Alph

Batch Pri hart Super
=d Hi

Alph
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==%  PolSARpro v5.1 SOFTWARE

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

An-Yang Filter
(utitities ¥ (Tool ar Filter
: = | Car - Edge Filter
Gaussian Filter
Elliptical {phi, tau) ) Filter
efined Filter

Lee Sigma Filter

Lopez Filter

Mean-Shift Fitter

i Local Means Filter
Scattering Model Based Filter

E||i|:|ti|:.

Palatimed

Polarisation Synthesis

Polarimetric Signature

s Parameters
f Alpha Classification [ —— npact Polarimetric
Classificatior inl _ npact Decompe on
./ Alpha - Wishart Classification ympact Classification
Batch Pr Scattering Model Based - Wishart Classification
Surface Inversion
Roughness - Inversicn
RVOG PolSAR Inversion

Sub-Aperture Anal

DEM Estimation

Polarisation Orientation Compensation
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mm& ' PoISARprOV5-1 SOFTWARE

g? Polarimetric SAR Data Pr(_xes;ir:ud Educ Il Tool v5.1 - Menu

KRO : Krogager Decomposition
: An-Yang Filter CAM: Cameron Decomposition H
V,ﬁ [T [Environment v hi [Conven ﬂ[Process ) v] [Display v] [Calibra(ion v] [Utilities v] Box Car Filter v] HAA: H / A/ Alpha Decompaosition _
B Linear (+45 | -45) Box Car - Edge Filter JRH : Huynen Decomposition
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 Brsity

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 CPD: Compact-Pol Decompaosition
. e . hiami
G.P.F. Supervised Classification i "
P i ) . chanisme Entrapy (¥an Zy() Sub-Aperture Analysis r
Rule-Based Hierarchical Classification
[ORY DEM Estimation
Basic Scattering Mechanism Identification IS
) Polarisation Orientation Compensation
b Scatberer Deteckion

SVM Supervised Classification

akin
eflectivity (ZDR)

I Decomposition
Applications

Differential R

Clustering Process
Patarneter Averaging
Data Sets Averaging
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Hungarian
Space Office szar vt

{# Polarimetric SAR Data Processing and Educational Tool v5.1 - Meni
Dbt Xy e -

L i ‘
VITF (Environment ¢ onvert vHProcess ||D|splay

Dual Data 5 gle Baseline Pol-I

Multi Data Sets (Time series )

i Environment

S| [£]] Y

[+ NEST MztaD ata File
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47 Polarimetric SAR Data Processing and Educational Tool v5.1 - Men

=

l VIT [_ Environment

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
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l VIT I— (Environment

Multi Data

+_' Environment

o|a|a)

Caolumnz g218 Update
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@ " PolSARpro v5.1 SOFTWARE

f Polarimetric SAR Data Processing and Educational Tool v5.1 - Me
PR——— e =

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 Segmentation
Polarimetric Functionalities
Polarimetric Tomography

Multi-Datasets Analysis

&lpha Appr
Entropy Appr

fireg [ Sbd [ CY
Time [ Freq &veraging

Animated GIF v ’
Lueneburg &nisokropy

Polarized Point Scatterer Detection
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PoISARpro v5.1 SOFTWARE

=

Create EMP File
e RGE File

it BMP File

BMP File

Polarimetric SAR Data Processing and Educatio
JERI- e

al Tool v5.1 - Menu

e—— NS N\ < rr— <y _——— e —
Process Calibration ‘ Configuration Education vHHeIp v|
A—A A A~ r—
B W, i W i g,

- ——

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
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SMNAP 51-TBX

GIMP

GOOGLE EARTH

Image Magick

PDF Reader




1 Hungarian:
Space Office

{47 Polarimetric SAR Data Processing and Ed
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PolSARpro - Calculator f PolsaRpro Calculator ¥1.0
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i

Close All Widgets

| ﬂ . coni[5]
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47 Polarimetric SAR Data Processing and Educational Tool v5.1 - Mend
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PolSARpro v5.1 Software
Practical basic session
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ALOS : Advanced Land Observing Satellite
PALSAR : Phase Array L-Band SAR
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Q | |

7

s
7

rth

>l
-~

) e o5 g
. R s Sce
. Google Ea
Visite guidée } < - lat?/37.9363312" long-122.3376172 €lév. 17 m  altitude 129.28'km

3 7t VANCED TRAINING COURSE ON LAND REMOTE SENSING

4—9 September 2017 | Szent Istvan University | Godalls, Hungary



@Y. PROCESSING CHAIN dcesa

PolSARpro v5.1 Software | Configuration |
performs complete end-to-end |
processing without the need for | Datalmport < Ezg;gaégvtlgata ]
any other software. ‘
[Data Geocoding} > Terrain correction (SNAP) ]
Data Processing Approach | ‘
along a recommended’ [ 5 P’ ] i s ~
and easy processing chain B | & L1/ A/ADha
»Decomposition Parameters
. _ ) ] _ »Eigenvectors Parameters
Provide a First Qualitative Analysis of . I>Eigenvaluess Parameters
. . T o
the fully polarimetric data set processed S Al e
» Unsupervised Wishart
_ H / A/ alpha Segmentation )
[ Data Display ] > BMP 8/ 24 bits
» RGB
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© = L. PROCESSING CHAIN

20mn

18mn

DN

4-9 September 2017 | Szent Istvan University | Godalls, Hungary

Configuration

\ 4

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



S . PROCESSING CHAIN

4-9 September 2017 | Szent Istvan University | Godalls, Hungary

Configuration

A 4

Data Import

\ 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



Process v ’Display v [Calibration v| [Utilities v [Tools v| [Configuration v||Education v||Help v

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

Multi Data Sets (Time series / Pol-TomSAR)

,
g erivorment

M ain Input Dire

Colurins

Colortdap16 SLIPEMVIE alorkd ap3

Colortd ap8 w olortd ap16
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= | [£]] Y
bd ain Directory
Columnz 218 Update

pervized Colortd ap16 ‘nit ‘8 |Unsupervized Colotd ap27?

Unzupervized Colorkdapd ) Random Colorhd ap32

Input Data Directory :
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ez £ ENVIRONMENT

7! Polarimetric SAR Data Proces

= W |? [Environment v] import

!j? Environment

v?[Converl

J

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

ain Input Directory

‘D.HSANiFHANEISEELALDS =

Display Size
[ Aows [ &z alv| | Couns [ #iE  alv Update

Color Maps

&

[ad

Configure Data Main Directory location

£

,lf Environment E‘!
tain Input Directorny \

[D:/saN_FRANCISCO_aLOS ~ = B @Yy

Dizplay Size
| Rows 918 illl | Calurninz | ale e Update
Color b aps
CO | or Pal ette Ed |t| on _@ Supervized ColoifMap16 @ Unzupervized Colort ap3 @ Unsupervized Colork ap27
& M O d |f| C atl 0 n @ Unsupervized Calarkd ap8 @ Unsupervized Colartdapl B @ Random Colorkd ap32

&\. Supervized ColorMapl6 Q Unsupervized Coloriapd ﬁ Unsupervized ColorMap2?

&\ Unzupervized Colort apB &\ Unsupervized Colo ap16 &\ Random Colort ap32
Save & Exit

Ehuuse a culur

=Y

Input Colortd ap File

LCoulewrs de base :
|CDIDIMap.n"\A-"lshart_l:olorMam £.pal [ . B i
Output Colorkd ap File
|CDIDIMapMishart_l:olorMamB.pal = - ek N iR N |
HNMEAEEEEEN
021 03] 04 05 o7 10 13 15
EEEENEY T ERY ET RN HE
e el = T il =
7 Couleurs personnalizées : I —| x|
Cloze Window Display Menu - - - - - - - -
Close Window Tools Menu - - - - - - - -

Teinte : ’H Bouge 2
Satur. : ’_ et : ’ﬁ
| Couleur [Unie Lum.:’ﬁ Bleu: ’D_

2 7th ADVANCED TRAINING COURSE ON LAND REMOTE SEN¢ Tox
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Annuler | Ajouter aux couleurs personnalisées |




S . PROCESSING CHAIN

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 ] ; g'\Gﬂg 8 /24 bits
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lUtiIities vl lTooIs v lConﬁguration v‘| Education v] [Help v

Raw Binary Data

Airborne Sensors

o Cosmo - Skymed
Extract PolSAR images
Edit Config File Radarsat2
Risat
Sentinel-1
SIR-C
TerraSAR X

Tandem X

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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. Data IMPORT - Input Data File d:esa

if ADVICE

Input Directory

& EMGIMEER COR
DEFIMITION OF THE FOLAR

-vH a

750-150324-HBORT.1__ A

SeenelD [ 0780 ot [&  neo [ 04495 Date

Do it Yourself:

Enter SAR Leader File
Check File

Iritial Mumber of

Fo
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©=n Data IMPORT - Input Data File

{cesa

Input Directory

7a0-150324-HEGART.T_ A

SeenelD [ 0780 ot [&  neo [ 04495 Date

Iritial Mumber of

Fo

i ADYICE

DOMW'T FORGET T CT DA
BEFORE RUMMIMNG &MY DATA PR

Do it Yourself:

Enter SAR Leader File
Read Header
OK

4—9 September 2017 | Szent Istvan University | Godalls, Hungary
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! | Hungarian © @
\ _ _/: Space ﬂElog SZENT ISTVAN

" {7 Polarimetric SAR Data Processing and Educational Tool v5.1 - Me:

NS A .
B/ Emtmrd i3
e N

Raw Binary Data Input Direc
Ao -~ = T -~
Airborne Sensors

Spaceborne Sensors

End Row Init Cal 1 End Cal
" Full Resalution

" Sub Sampling Rowy

&+ pulki Look R 4

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING

4—9 September 2017 | Szent Istvan University | Godalls, Hungary



[ Hungag%g; @
L\ §| Spm EE‘ tummw
. .

nvironmen

Do it Yourself:

Multi Look: Row =4 Col =4
Run

Input D'ata Format
Output D ata Format

Init Col

End Cal

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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© = bl Data IMPORT - Extract Binary Data &?esa

fd Polarimetric SAR Data Proce

Convert ALOS2 Fully Polarimetric Data Files
to Complex (3x3) Coherency Matrix [T3]

2608 Intcel [ 1 Endl:.:.lf ::w:;:
B IEEE — BEESEEN
= L it =

- config.txt

_II T11.bin, T12_real.bin,

- T12_imag.bin, T13_real.bin,
T13_imag.bin, T22.bin

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

Do It Yourself: kyp = 2 [ Si1+S2 Si1—S2 S+ Sn |
Multi Look: Row =4 Col =4
Run

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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| Hungarian :
@' Space Qffice

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

onvert v”Pmcess v| [Display v‘H:CaIibra

2 7th ADVANCED TRAINING COURSE ON LA

4-9 September 2017 | Szent Istvan University | Gadalls, Hu

~ Displ

Fichier

iRaiie s

Edition

Sélection

Affichage

1000

Image

ay Pauli-RGB Image

{ [PauliRGB] (importée)-13.0 (Couleu... ol ) IS

Calque




EXSTY Sentinels Application Platform
[ > POLSARPRO V. 5.0 | Sentinel-1 Toolbox

The Polarimetric SAR Data Processing and Educational Tool

e el I

eo

scientific uflait:tlon
of operational missions

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

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

Polariametric Data
Processing

2 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
4—-9 September 2017 | Szent Istvan University | Gédalls, Hungary



ﬂpolarimelric SAR Data Processing and Educational Tool v5.1 - Meni

- IT_ |— [Environmen nvert v| [Pmcess v| [Display v| ‘:Calibratiunv‘_‘ ‘:Utilities v‘ [Tuols v| [Cunﬁguration v| ‘:Educatiun v‘ [Help v|

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

POLARIMETRIC
DATA SETS

[T Sentinels Application Platform
Sentinel-1 Toolbox

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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@:==Y.  PoISARpro v5.1 SOFTWARE

v| [Pmcess v| |'Display v| kﬁalibrﬂtio

SEMTIMEL-T
lpro - Calculator
ro - Display  *
ro - SIM

PolSARpro - Viewer

GR P
Azirmut [m) Range [m)

SATIM Map Alge Geocode [C2] matrix
ATIM Map Algebra de [C2] matri Irput Mulk Lagk —————————————————— Output Multi Look

Azimut 4 §| Range 4 §| Azinut 1 §| Range 1 §|

SRTM Geocode Parameter
ASTER na ing Method

" Cubic N Jeighbuor

" External i

GIMP
GOOGLE EARTH
Close All Widgets

eighbor

[+ DEM [v Local Incid ] ojec Ia] ngle from DEM

Drefault Parar
Geocoding : Lak Laongitude: Craturn :

Input Farmat : Pr Output Format : PolS

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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@:==%.  PoISARprov5.1 SOFTWARE  {tesa

fd Polarimetric SAR Data Proce ducational Tool v5.1 - Men

l*" SNAP - Geocode Matrix

Input Directony

2 {7 SEMTIMELA

HEOR11

Azt [rn) : Fange [m] | : wel Spacing [m)

Input Muli Look ——————— Output bl Look

Azimnut @i‘ Range @i‘ Azirnut 1 i‘ Range 1 i‘

rmpling Method

o Cubic

"~ Cubic " Mes eighbor

5 |'_r =04
®]E|"-'1 @-:u::al Incidence Angle @'rn:-ie-::ted Local Inzidence Angle from DERM

Default Parameters

Geocoding : Latitude / Longitude Dratum -

Input Farmat : PolS&Rpro Dutput Format : PalSARprao

Jata File

2 7th ADVANCED TRAINING C(
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i Polarimetric SAR Data Processing

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

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

(o 500 00p 50 200D

[+|PauliRGB.bmp (115.4 Mo)
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@:==% ENVIRONMENT

| T3 F[Environmenl

= (8] @Y
Il pdate

(7]

=

Input Data Directory

(If the first data processing steps are skipped)
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S . PROCESSING CHAIN

4-9 September 2017 | Szent Istvan University | Godalls, Hungary

Configuration

\ 4

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



@Y.  Display Main Menu

i| Convert v| |'Pm cess

Create BMPF File
Create RGE File
Create HSL File

Create KL File
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© :=x. Y. | Create BMP Image

Create EMP File
Input D

Init Col 1 End Cal

Iritial Mumber o

Mirimum 7 b

[ Automatic Min

I I Enhanced C: Min E.C

alid Pixel

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING

4—9 September 2017 | Szent Istvan University | Godalls, Hungary



| Hungarian ° @
| Space Office  szevr vy
©

& | |:|E=|:|E=F| dant (™ Cormman

Red Channel nnel

haw | Auto
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O v B | Create HSL Image

HUE Input Drata File

alpha =

Input Data File

entropy ['i-

LIGHT Input O ata File

" Common
Light Channel

Min | duto Max | Auta
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ma“mg;m e Create-HSLImage-’

nvironment onvert v| | Process

m [Polar1HSV] (importée)-106.0 (Couleur RVB, 1 calque) 3292x3672 — GIMP =L e

Fichier Edition Sélection Affichage Image Calque Couleurs tils  Filtres Fenétres Aide

500,




@ b
L\ I INTVAN

fd Polarimetric SAR Data Pro

Create BMPF File
Create RGE File
Create HSL File

Create KL File

Output BMP Directo

M Fow

M Col

nior_lambda_db.bmp

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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s, B Create Gray & Color BMP Image

P ———
| MapAlgebra v1.1

chage Image Calgue

1500

zoom pixel
value = -17,94 < -10, < Elr'nas.king_file.hrrlp{91
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¥
Hungarian ° E‘J

s S Create Gray &éCoIor BMP Image \&%esa

5| MapAlgebra v1.1

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres

zoom § 23 % pixel ¢ 1995 0
value = -17,94 < -10,53 < -2,88
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e mw% | Create Scatter Plot

_FRA trop. bin
D ata Format
* Float

© 20log(Mod]

[~ Automatic
[~ Enhanc
Input Data Fi
0

D ata Format

Mirnimum

[ Autom

Entrapy Alpha
Fun
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© == b ' Convert BMP File d:esa

nvironmen

tropy.bmp

M Faow ) M Calar BrP 8
Output Image Format
" JPEG & PNG " TIFF

tion Factar 2 -

tropy.png
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emm%%,.w ' Convert BMP File

fd Polarimetric SAR p

The Polarimetric SAR Data Processing and Educational Tanl

'Display +| (Jalibration |
e ~—

trapy.rnp Scatter Plot
M How X M Colar
H - Alpha Plane -

Output Image Format

" JPEG & PNG " TIFF

tion Factar 2 -

tropy.png

0.4 06 0.3 1

Ertropy Win = 0.000000
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i| Convert v| [Pmcess

Create BMPF File
Create RGE File
Create HSL File

Create KL File

Calculator

o - Display
SIM

GIMP
GOOQGLE EARTH

Close All Widgets

Process 1 BMP File

Display N BMP Files
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-1- PauliRGB.bmp (3292x3672)

Environment
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-1- iRGB. b -2- entropy. bm anisotropy.
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i| Convert v| [Pmcess

Create BMP Fila

Create RGE File

Create HSL File M Calar
Create KML File
ARTH_POLY kml

aulifGE kil
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S . PROCESSING CHAIN

Configuration
[ - ) | » Input Data File
L DEIE) (20N y [> Extract Raw Data ]

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

\ 4

e ™
[ 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 ] ; g'\Gﬂg 8 /24 bits
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SZENT INTVAN,
e

nvironment

r Filker
r - Edge Filter
Elliptical {phi, tau)

F Filter

Edge Det

Elliptic: =ron Decomp

Palatimed

Hia alph

H & | Alpha - b

Fuzzy - H | Alph

Batch Pri hart Super
=d Hi

Alph
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woe & p .[T3]..ELEMENTS..

/! Polarimetric SAR Data

13 5
f Data Processing: Coherency Elements T3

Input Directary
|C:.J'DalaDiractoryJT3

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

f Data Processing: Coherency Elements T3

|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_31t;)(kj)._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

4 el E N I (select BMP).

Cloze Window Display Menu
Close Window Tools Menu
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@ = B | [T3] ELEMENTS

[T11_db] (importée)-15.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Edition Sélection Affichage Image Calque Couleurs utils  Filtres Fenétres ' Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres
O] IO 500, 1007 15 500, 100D 15¢
0]

<

1864.5, 3586.0 18 H:’ Cliquez pour peindre (Ctrl pour capturer une couleur) E]Tzz_db,bmp (91.1 Mo)
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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 Edition Sélection Affichage Image Calque (| Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide lque Couleurs Outils Filtres

o 4 1 1 X 250 ( G [ 50

e

v % LAY

<

1864.5,3586.0 [~ | B:’ Cliquez pour peindre (Ctrl 133_db.bmp (9.2 Mo)
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W

Hungarian ° X

Space Office  szavr rvy
| MersaNETISe

[span_db] (importée)-19.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres

o 5¢ 100, 150§ 200,
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Aide
3005

Fichier

o]

o

Edition

[T3] ELEMENTS

Sélection
5.

Affichage Image Calque

H T12_pha.bmp (91.2 Mo)

Couleurs

Qutils

Filtres

Fenétres

2501

Aide
3005




PROCESSING CHAIN

( )
Configuration
. J
Data Import
\ 4

> Input Data File
» Extract Raw Data

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

\ 4

[ Data Process ]

\ 4

[ Data Display ]

-

»Eigenvalues Parameters

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

» BMP 8/ 24 bits
» RGB
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SZENT INTVAN,
e

nvironment

r Filker
r - Edge Filter
Elliptical {phi, tau)

F Filter

Edge Detector

=ron Decomp

Hia alph

H & | Alpha - b

Fuzzy - H | Alph

Batch Pri hart Super
=d Hi

Alph
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@mm% DECOMPOSITION PARAMETERS &?esa

fd Polarimetric SAR Data Pros

Ikt F o 1 End Raw 672 Init Cal 1 End Cal

Alpha, Beta, Dela, Gamma, Lambda

Do it Yourself:
Select some elements, set the
parameters (Nwin = 1) and

Lambda

view the corresponding BMP Alpha
files (select BMP). Ertropy [ H ]

W H & W [1-Hj&
W H1-a] W [1-HI1 - &)

Mo,
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Lambda

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

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres
E\[o

0
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DECOMPOSITION PARAMETERS

Aide

(s
(esa

Entropy

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

Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres
®o
0]

entropy.bmp (91.2 Mo)




Lambda

Anisotropy

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

[E=NIEES)

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

|\:.\E|-é:§-‘

Fichier Edition Sélection Affichage Image Calque Couleurs Outils
E\|o

0

Aide

Fichier Edition Sélection Affichage Image Calque Couleurs Outils
™o 500, 100

Aide
200,




Wz
Hungarian ° @
Space

ce Office sz rviw
- .

Lambda

(o] B ]

Aide

DECOMPOSITION PARAMETERS

Alpha

-
FJ [alpha] (importée)-21.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP
Image Calque

Fenétres

(s [ |

Aide

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

Filtres Fenétres

3

Fichier Edition Sélection Affichage
o 500 1004

0




© = DECOMPOSITION PARAMETERS

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

Fichier Edition Sélection Affichage Image Calque Couleurs OQutils Filtres Fenétres Aide Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide

combination_HA.bmp (91.2 Mo)
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© = DECOMPOSITION PARAMETERS
(1-H) (1-A)

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

Elp ( i ( ( D] 4 1 ( 200;

o7

combination_1mH1mA.bmp (91.1 Mo)
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PROCESSING CHAIN

Configuration
[ - ) | » Input Data File
L DEIE) (20N y [> 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

> U U V OV c
_ H / A/ alpha Segmentation )

\ 4

[ Data Display ] ; g'\Gﬂg 8 /24 bits
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r Filker
r - Edge Filter
Elliptical {phi, tau)

F Filter

Edge Det

Elliptic: =ron Decomp

Palatimed

Batch Pri hart Super

d Hi

Alph
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© v E H / A / alpha CLASSIFICATION &?esa

47 Polarimetric SAR Data Pre

The Polarimetric SAR Data Processing and Educational Tool

| ﬁ Data Processing: H / A / Alpha Classification

= W |? [Environment v} import v?[Converl

v|(Process | (Display  +)[Calibration v i
i Input Directary
| D:/SAM_FRAMCISCO_ALDS2 SHAR/T3
COutput Directary
|D:£S.-“-‘-.N_FF|.-“—‘-.N CISCO_ALOS2 SHAP a"lﬁ
ntRow [ 1 EndRow [3672  nitCol [ 1 EndCol [3282

Reprezentation

[ Anizotropy Entropy Alpha

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

T OHA + [1-HA  H{I-4  [1-HI-4)

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

H ¢/ A/ Alpha Clazsification

tropy # Alpha Planes [BMP] + Clazsifier [Bin + BMP]
| 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

[ Entropy / &lpha ¢ Lambda Flanes [BMP] + Classifier [Bin + BMP)

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

I Window Size Fow | 1 Wwindow Size Cal | 1 Select Al Feszet
Cloze Window Display Menu H uh ‘@ @ E Hlt 0
Close Window Tools Menu

— = - — —
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/E;:&:B%"m% H / A/ a|pha.CLASSIFICATION»

fd Polarimetric SAR Data Proces: | Educational Tool v5.1 - Men

|| DATADIR |

B config.txt
-|| [T3x3] Elements

1

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

entropy.bmp, anisotropy.bmp, alpha.bomp
combination_HA.bmp, combination_1mHA.bmp,
combination_H1mA.bmp, combination_1mH1mA.bmp
H_A_class.omp, H_Alpha_class.omp, A_Alpha_class.bomp
Do it Yourself: H_A_occurence.bmp, H_Alpha_ occurence.bmp,

Select some elements, set A_Alpha_ occurence.omp, H_A_segmented.bmp,
the parameters (Nwin = 1) H_Alpha_segmented.bmp, A_Alpha_ segmented.bmp

HAlphaLambda RGB.bmp, HAAlpha RGB.bmp

and view the corresponding HACombinations RGB.bmp

BMP files.

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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Hungarian - o

| Space Office AT TN
H TLANERI

.
[H_alpha_class_real] (importée)-36.0 (Couleur indexée, 1 calque) 3202x3672 — GIMP el o e S

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
™o 5 1 1 25 El ot

[
i
.
I ﬁ Scatter Plot ﬁ
R —
I H - flpha Plans - (Seale 107) |
4
I 3s
I 3
= 25
g )
(I
5 15
1 '
0s
D |
| 0 D2 04 06 08 1
Max=F340008354  Ertropy Min = 0.000000 I

15.2%E| H_alpha_class_real.bmp (91.1 Mo)

4-9 September 2017 | Szent Istvan University |



Q= Y H / A / alpha CLASSIFICATION &‘Lesa

(4 Polarimetric SAR Data P

¥ % &l 1he Polarimetric SAR Data Processing and Educational Tool - ’ "
v’? |? [Environmenl v};%mgxm v?[Converl v][Pmcess v] [Display '][Cﬂlib[ﬂlibl‘l'] | ﬁ il PmCESSIng. 4 j - Ili Alpha e

Input Directary
| D:/SAM_FRAMCISCO_ALDS2 SHAR/T3

COutput Directary
|D:£S.-“—‘-.N_FF|.-’-‘-.N CISCO_ALOS2 SHAP HMT3

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

Reprezentation

. [ Anizotropy E titropy &lpha
2 s Yourself: [ H& + [1-HA HT-4] [1-H]J1 - 4]
Select some elements, set
the parameters (Nwin = 1)

and view the corresponding H /& / Alpha 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_ = | Edi

Window Size Row | 1 YWindow Size Col 1 Select Al Fezet
e - t ) Exit

Cloze Window Display Menu
Close Window Tools Menu
T I
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|| DATADIR |

B config.txt
-|| [T3x3] Elements

1

Init Col ’T

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

H_alpha_lambda_class1(2,3).bmp,
H_alpha_lambda_occurence_class1(2,3).bmp,
. H_alpha_lambda_segmented_class1(2,3).bmp,
Do it Yourself: H:algha:lambda:clgss.bmp,_ (&:5)bmp
Select some elements, set

the parameters (Nwin = 1)

and view the corresponding

BMP files.
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H / A / alpha CLASSIFICATION

rﬁ Scatter Plot

H - AlphaPlare - (Scale 107m)

Alpha (ded)

02 04 06 08
Max= 6340005354 Ertropy

1

[ Scatter plot S

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

Alpha (ded)

1] 0z 04 06 [N 1

Max= 1242000282 Ertropy Win = 0.000000

4—9 September 2017 | Szent Istvan University | Godo

a0

70
&0
a0
40
30
20
10

Alpha (ded)

02 04 05 08
Max= 4166000012 Eniropy

Min = 0.000000

Alpha (ded)

Medium A

0 02 04 06 0B 1
Max= 1687995855  Ertropy
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© == Bl H / A / alpha CLASSIFICATION

Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide

o 4 il ( 250,

0

Scatter Plot

H -4l

04 0.6 0& 1

Ertropy Min = 0.000000

i}

B H_alpha_lambda_classl.bmp (91.2 Mo)

4_9 SeptEmucu EUL/ | 24THL 1DOLVAll VINVEIDJILY | YUUuunu, ruinyaly



el H / A / alpha CLASSIFICATION dcesa

Fichier Edition Sélection Affichage Image Calque Couleurs QOutils Filtres Fenétres Aide
o 5 1004 1504 2004 2504 3004

i}

l&Z%&E’ H_alpha_lambda_class2.bmp (91.2 Mo)
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st H / A / alpha CLASSIFICATION

[H_alpha_lambda_class

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
o 500, 100 150, ‘ £l
O o

Scatter Plot

H-

W
\

esa




= : Scatter Plot

Hungarian ° E‘J g
‘; | | Space C:lfﬁoe SR Q- H - Al

@ =
o o o

Fichier Edition Sélection Affichage Image Calque Couleurs OQutils Filtres Fenétres Aide
Ep 5/ 1004 150,
0

w
=

182 %B H_alpha_lambda_class.bmp (91.2 Mo)
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PolSARpro v5.1 Software
Practical advanced session
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ALES

Palpasced Livad Dlssraig Balelile

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

[ Configuration }

A 4

[ Data Process J) Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification
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r Filker
r - Edge Filter
Elliptical {phi, tau)

F Filter

Edge Det

=ron Decomp

Hia alph

H & | Alpha - b

Fuzzy - H | Alph

Batch Pri hart Super
=d Hi

Alph
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e fmm A8 EIGENVALUESET PARAMETERS &?esa

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

Input Directary

| D:/SAN_FRAMCISCO_ALOSZ_SMARP/TI

Output Directory
[0S &N _FRANCISCO_AL052_SHAP EEN=]

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

Br4F

<1 7

Pzeudo Probabilities [ pl , p2 . p3 ] BHP

Anigotropy [A] [p2 ., p3] ErF

Anizotropyl2 [A12] [pl . p2 ) BrP

Eigervalues Relative Difference [S.E.R.D -D.ER.D ) BrP

Window Size =1

O

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

<

BMF

<l

Lueneburg Anizotropy BHP

Radar Wegetation Index [R.A.]) BrP

|| T

Pedestal Height BrP

=
-
-
-
~
¥ Polarization Fraction [ 1-3p3 ]
=
-
-
~

Shannon Entropy [H = Hi + Hp) [v BMP

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

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

Run

Cloze Window Display Menu
Close Window Tools Menu

2 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSI
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© =5 EIGENVALUE SET PARAMETERS

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
™o 0

0

entropy_shannon.bmp (91.2 Mo)

4—9 September 2017 | Szent Istvan University | Godalls, Hungary



© == Bl EIGENVALUE SET PARAMETERS dcesa

Entropy I Entropy P

- [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

™o ( 3004 ™o

entropy_shannon_P.bmp (91.2 Mo)
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2. EIGENVALUE SET PARAMETERS

Anisotropy Lueneburg Anisotropy
r = - . > B = N
r_! [anisotropy] (importée}-119.0 (Couleurinde’(ée, 1 calque) 3292)(3672—6“% ‘ ‘Iﬂléj F_‘ [anisotropy_lueneburg] (importée)-118.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP ﬂ&
Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide Fichier Egition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

™o
]

3

>
LN

lo




PROCESSING CHAIN

[ Configuration }

A 4

[ Data Process J > Eigenvalue Parameters

» Polarimetric Decomposition

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

KRO : Krogager Decomposition

CAM : Cameron Decompaosition

= W |? [Environmenl ¥|iimpon v?[Converl ][Pmcess ) v] [Display v] [Calibrationv] {Utilities v] [Tools v] [Conﬁguration v] [Education v] [Help v]

HAA: H /A S Alpha Decomposition
Linear (+45 [ -45) Box Car Filter JRH : Huynen Decomposition
Circular (L j R Biox Car - Edge Filker
Elliptical {phi, tau) ., Lopez Filker

Gaussian Filker
IDAM Filker SRC: Cloude Decomposition

RMEL : Barnes 1 Decomposition
RMEZ2 : Barnes 2 Decomposition

1.5, Lee Refined Filer UHDx : Unified Huynen Decompaosition
3.5, Les Sigm Filker WAHL : Holm 1 Decomposition
P\, F Filter WAH2 : Holm 2 Decomposition

Matrix Elements Egm Detiadia; AN3 : An & Yang 3 Component Decompaosition
Correlation Coefficients ANA 2 An & Yang 4 Component Decomposition

Decomposition Parameters BF4 : Bhattacharya & Frery 4 Component Decomposition
Eigenwvector Sek Parameters

Eigervvalue Set Parameters

Elliptical Basis Change

FREZ : Freeman 2 Compeonent Decomposition

R IG5l I, FRE3 : Freeman 3 Component Decomposition

Lol Emasimiibion MEU : Meumann 2 Component Decomposition
Folarimetric Decompositions MMED : Arii 3 Compenent NMED Decomposition
Folatimetric Functionalities - 1 * ANMED : Ari 3 Component ANMNED Decompaosition
Palarimetric Functionalities - 2 # VZ3 1 Van Zyl (1992) 3 Component Decomposition

Polarimetric Seqmentation H & ] Alpha Classification Faraday Rokatid S5IM4 : Singh 4 Component Decomposition

H | A& [ dlpha - Wishart Classification

YAM3 : Yamaguchi 3 Component Decomposition

Polarimetric Daka Analysis 4 Caonfarmity Coe
Polarimetric Data Clustering  * Fuzzy - H | Alpha Classification Scattering Predy

Scattering Dive

YAaM4 : Yamaguchi 4 Component Decomposition
MCSMS5 : L. Zhang 5 Component Decompoesition

Batch Process wishart Supervised Classification

Rule-Based Hierarchical Classification Degree of Purit
Depalarisation I

Alpha Approxim

TSVM : Touzn Decompaosition

Basic Scatteting Mechanism Identification Aghababaee Decomposition

S¥M Supervised Classification Entropy Approx] 2KR : Raney Decompaosition

Scattering Mec CPD : Compact-Pol Decomposition

Daka Stakistics Scattering Mech3

[rata Histograms . — o
Draka Profiles Kozlow Anisobropy

7 % — | Lueneburg Anisokropy Polarisation Orientation Compensation T

Histogram Eased Statistics
Polatized Poink Scatterer Detection

Cloze Window Display Menu
Close Window Tools Menu

Texture Analysis

— Reflectivity Ratio Decornposition
e Differential Reflectivity (ZDR) Applications
2 7th ADVANCED TRAINING COURSE ON L& . e sversgng  INSING

Data Sets Averaging
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POLARIMETRIC DECOMPOSITION

{zesa

v?[Converl v][Pmcess v] [Display '][Cﬂlib[ﬂlibl‘l'] [Utilities

v} [Tools

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

Do it Yourself:

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

Window Size =1

Cloze Window Display Menu
Close Window Tools Menu

ﬁ Data Processing: Polarimetric Decomposition

Input Directory

| D:#5aN_FRAMCISCO_ALOSZ2_SNAP/TI

Output Directory
| D ASaN_FRAMCISCO_ALOSZ_SHAP

N

| | Freeman 3 Components Decomposition T3

]
3672 1 3292
Window Size Row | 2 Window Size Col 3

[ BMP Target Generators [TgtG)

It B End Row Init Col End Col

htG TatlG TatG

Mimimurn # Masimumn Yalues [ auta Min | bl 2 |

Output Format € T3

2 7th ADVANCED TRAINING COURSE ON LAND REMOTE SESING
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Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
(O]}]
0]
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Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres ichi Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

Cloude_RGB.bmp (115.3 Mo)
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©=n POLARIMETRIC DECOMPOSITION

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

:llo

E‘ VanZyl3_RGB.bmp (115.3 Mo)
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©=n POLARIMETRIC DECOMPOSITION

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

EI Freeman_RGB.bmp (115.3 Mo)
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47 Polarimetric SAR Data

The Polarimetric SAR Data Processing and Educational Tool

7’? |? [Environment v};%mgxm v?[Converl v][Pmcess v] [Display '][Cﬂlib[ﬂlibl‘l'] [Utilities '][TDD'S v] [Conﬁguration v][Education v}[HeIp v] ]

i Data Processing:
[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 In 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
iIndow 1zé = {* Four Component Decomposition with Special Unitany Transformation [ G407 or G4U2 )

Bhattacharya & Frem Decomposition

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

ith # "Without Extended Yolume Scattering Model [ dikedral scattering |

YamaQUChi Y40’ Y4R’ S4R lume Scattering Model [ Automatic Estimation |
Singh G4U1, G4U2 @

Window Size
tG Tatz TotG [ BMP Target Generatars (Tgt:)

Mirirmurn / Mazirum Yalues [ aute Min bz

Run

Cloze Window Display Menu
Close Window Tools Menu

2 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING
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Pauli Freeman 3 Pauli Singh - Yamaguchi G4U2

[ (Freeman_RGB] (importée)-120.0 (Couleur RVB, 1 calque) 3202x3672 — GIMP ‘ [ (singh4_GAU2_RGB] (importée)-127.0 (Couleur RVB, 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 500, 100, / 2 05 f o
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PROCESSING CHAIN

[ Configuration }

A 4

[ Data Process J > Eigenvalue Parameters

» Polarimetric Decomposition

» Polarimetric Segmentation

»Wishart - H/ A/ alpha classification

» Supervised Wishart classification

» Support Vector Machine Classification
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==%  PolSARpro v5.1 SOFTWARE

00

nvironment

r Filker
r - Edge Filter
Elliptical {phi, tau)

F Filter

Edge Det

E||i|:|ti|:.

Palatimed

Unified Huynen Classification
Batch Pr . e -
Fuzzy - H/ Alpha Classification
Wishart Supervised Classification
G.P.F. Supervised Classification

Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

ification
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@ == .. WISHART - H/A/alpha CLASSIFICATION {{eSsa

fd Polarimetric SAR Data Pro

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

It Col End Col

[ BMP

Alpha

m Update

v Pauli
[v Coded Colormap I Sin

[ Combine  Blue File Green File Red File

Blue File
Green File
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|| DATADIR | |
mtCo | 1 EndCal - config.txt
|P — ﬁl [T3x3] Elements

Alpha

-|| Wishart_H_alpha_class_X.bin

Wishart H_A_alpha_class_X.bin

' Pauli

v ety S e ﬁl 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.
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@ == E.. WISHART - H/A/alpha CLASSIFICATION

il | ey

m [wishart_H_alpha_class_3x3_pauli] (importée)-140.0 (Couleur indexée, 1 calque) 3292x3672 - G....= [ e S

Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide
o ( It ( . . o ! X ( ‘ 250,
0]
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[wishart_H_A_alpha_class_3x3] (importée)-139.0 (Couleur indexée, 1 calque) 3292x3672 - GIMP /=2 [ D S m [wishart_H_A_alpha_class_3x3_pauli] (importée)-141.0 (Couleur indexée, 1 calque) 3292x3672 —...

Fichier Eﬁition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide Fichier Edition Sélection Affichage Image Calque Couleurs Qutils Filtres Fenétres Aide
™o ! i : { 25 : o
0] R 0]

wishart_H_A_alpha_class_3x3.bmp (91.2 Mo)
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2%, SUPERVISED CLASSIFICATION

' RDro
The Paolarimetric SAR Data Pracessing and Educational Tool

[Environmenl v};%mgxm v?[Converl v][Pmcess v] [Display '][Cﬂlib[ﬂlibl‘l'] [Utilities '][TDD'S v][CDnﬁguration v][Education v}[HeIp v] K

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

Cloze Window Display Menu
Close Window Tools Menu

Input Directory

| [:/SAN_FRAMCISCO_ALOS2_SMAP/T3

Output Directory
|D:a"SﬁN_FHANEISED_ﬂLDS2_SNAF' A T3

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- 5 Editl

v Pauli 151145221 151245211 1511522

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

Training Areas

Graphic Editor | Fun Training Process |

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

Fun gl ﬂl
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End Col

[+ EMP

zoom § 23 % Class Num 3 7 pixe
value = -17,94 < -10,53 < -2,88
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@:=t..  SUPERVISED CLASSIFICATION

|| DATADIR |

B config.txt
-|| [T3x3] Elements

Init Cal 1 End Caol
Run Training Process pum B FETa )V EETCE SRR

i“ Training_areas.bin
Colorhap 16 [C-/Users/epotier : -|| Training_cluster_set.omp

Iv¥ Coded Colormap i - ° X
Run Classification

ﬁl Supervised_class_X.bin
Supervised_class_rej X.bin

Confusion_matrix_X.txt
Confusion_matrix_rej X.txt

ill Supervised_class_X.bmp

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

. the corresponding BMP files. R
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ishart_training_cluster_set.bmp ({ ) shart_ ified_cluster_se brp (91

4—-9 September 2017 | Szent Istvan University | Gédalls, Hungary



SZENT INTVAN
UNtvERSITY

| Hungarian: @
Space Office

- SUPERVISED CLASSIFICATION

T ERT EET ERET ENT

Fr Y
[ (wishart_supervised_class_3x3] (importée)-136.0 (Couleur indexée, 1 calque) 3292x3672 — GIMP (o] B ]

Fr Y
[ (wishart_supervised_class_3x3_pauli] (importée)-137.0 (Couleur indexée, 1 calque) 3292x3672 .. [E=EE

Fichier Edition Sélection Affichage Image Calque Couleurs OQutils Filtres Fenétres Aide

o . 1 15 200p 2504 i

Fichier Edition Sélection Affichage Image Calque Couleurs Outils Filtres Fenétres Aide

5 @ wishart_supervised_class_3x3_pauli.bmp (91.1 Mo)
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SUPERVISED CLASSIFICATION

v][Pmcess v] [Display '][Cﬂlib[ﬂlibl‘l'] [Utilities '][TDD'S v] [Conﬁguration v][Education v}[HeIp v] 7]

dcesa

Input Directony

| D:/Sak_FRAMCISCO_ALO0SZ_SHAP/TZ

Output Directony
[0 /54N _FRANCISCO_ALOSZ_SNAF N3 =

Ikt Fraw 1 End Row IET2 It Cal 1 End Cal 3232
|

Clazzification Configuration

¥ BMP [ Reject Class W Confusion atrix

Window Size: Fow | 3 Col | 3 Feject Ratin | 0.0 CH

Colar Maps

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

W Pauli [S11+522] S12+521] [511-522

I+ Coded Colormap o
I~ Sinclair ST 1512+521)42] 1522

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 |

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

Aun a 1

Cloze Window Display Menu
Close Window Tools Menu

If’\ D:/SAN_FRAMCISCO_ALOS2_SMAP/T3/wishart_confusion_matrix_3x3.tbet

g ﬂ [ whap Text Mode

Exit |

COMFUSION MATRIES

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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PROCESSING CHAIN

[ Configuration }

A 4

[ Data Process J > Eigenvalue Parameters

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

» Supervised Wishart classification

» Support Vector Machine Classification
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v?[Converl v][Pmcess v] [Display '][Cﬂlib[ﬂlibl‘l'] [Utilities '][TDD'S 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

= 8|
Init Row 1 End Row 3672 Init Col 1 End Cal 3292

Step 1 - Training dreas

Areaz File |I:onfig.n"svm_training_aleas. bt
| Step 2 - Clazsification Configuration
¥ BMP ¥ Confusion Matrix

Chd Editar |
Step 3 - Color Maps

ColorMap 16 |E:.n"Users.f'epottier.f’hppDalaa’F!namingx’F‘oISAHpro_EJ.DJEDIDrMapa’Supervised_CnlorMamE.pal [=| Edi |

5 Coded Col ¥ Pauli 1511+522] 1512+527] 1511-522)
v [Loded Caolormap
[~ Sinclair [S11] 151 2+521)42] 1522

Step 4 - Svh Parameter Setting

Input Polarimetric Indicators Sampling option

* T3
¥ Training sampling | 500
" Other Selectl I~ Ifimpartant unbalanced training point

Step b - Kernel Parameter

+ REF ¥ RECOMMAMDED
Cost| 100 Gamma = 1/sigma |0.44444  Optimization parameters

Output 54 parameters

I Claszs Probability
I Mean Hyperplane Distance =

|Jzeful but time congue
e ——

Setup and Run

tep B - Run Clazsification

Cloze Window Display Menu
Close Window Tools Menu

= | Graphic Editor | |

Step i‘l?

@ SVM RBF Kernel Parameters Optimisation (Cross Validation) (Ne répond pas)

Log2lC]  C Log2lG) G IS0 Accuracy
i

Min §||? 60 || Min §|_5 003125 E%

F . FY 1.5
Max E‘F 163840 | Max ﬂﬁ 10 : e
= 1 . Log,(x)
Step E“T O 2 4 6 8 1012 14 16

One best couple [C.G)

o &

Run REF Kernel Farameters Optimization |

@ | Exit and Sawe CW Parameters |
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Fichier Edition 0 ichage Image ¢ C : Filtres Fichier Egltu:nn ectio i Image Calque

1000
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ishart_training_cluster_set.bmp ({ ) T d_cluster_set.bmp (911
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0N

svm_classification_file_2017_01_19 14 54 36.bmp (1.1 Mo)
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fd Polarimetric SAR |

7’? |? [Environmenl v}i%mgxx; v‘i[Converl v][Prooess v] [Display v][CaIibratioan [Utilities v}[TooIs v] [Conﬁguration v][Education v}[HeIp v] 7]

,@' Data Processing: SVM Supervised Classi'ﬁcatin-

Input Directary

,@ D:/SAN_FRAMNCISCO_ALOS2 SMAP/T3/svm_confusion_matrix_2017_01_19 14 5... |
| D:/5AN_FRAMCISCO_ALOSZ_SWNAP/TI

| = & [ wiap Text Mode Exit |
Output Directany

COMFUSION MATRIX
|D:JSAN_FH.&NCISED_ALDS2_SN.-’-‘«F' T3 @

Init Row 1 End Row 72 Init Col [ End Col w9 Rows represent the user defined clusters

Columns reprezent the segmented clusters
Step 1 - Training dreas & number located at a postion L reprezents

. - — - o the amount of pikels in percent belonging to
Areaz File |I:onflg.n"svm_tralnlng_aleas. bt = | Graphic Editor | the user defined area | that were assigned to
e - - cluster J during the supervised clazsification
Step 2 - Clazsification Configuration

¥ BMP ¥ Confusion Matrix

Step 3 - Color Maps C1
55.41
ColorMap 16 |E:.n"Usersx’epotliermppDatafF!namingx’F'nlSAF!pr0_5.1.DJEDIDrMapa’Supervised_ColnrMam Epal [ Edi .40
50.70

S W Pauli  |511+522] [512+521] 1511-522| 388
W e olarmap l
[ Sinclai 15111 I[512+521)42) 1522 383

Step 4 - Svh Parameter Setting

L . . . Class populations
Input Polarimetric Indicators Sampling option Output 54 parameters

& T3 o 128254
¥ Training sampling | 500 [ Class Probabilty [~ BMP 76909

) . . I Mean Hyperplane Distance ADRES
" Other  Sel t| [ BMP
er  Selec I~ IFimpartant unbalanced training point Useful but fime consuming 5395

4803
4333

& REF ¥ RECOMMANDED ) Eaknomial ol 1529

Cost] 100 Gamma = 1/sigma |0.4444:  Optimization parameters Deqres
Setup and Run

Step B - Run Clazzification | E xit |
Cloze Window Display Menu

Close Window Tools Menu

Step b - Kernel Parameter
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PROCESSING CHAIN

[ Configuration }

A 4

[ Data Process J > 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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Init Cal 1 End Caol
[ oo [~ 020 [~ 0e0 v Left
[~ 090 [~ 120 35 [ 150 [ Right

[v FGE BMP File

[~ BMP File for gach |511] [dB)

Run

3 7th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING

4—9 September 2017 | Szent Istvan University | Godalls, Hungary



©=n  POLARIZATION SYNTHESIS

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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