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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.




Educational Software offering a tool for
self-education
in the field of POLSAR and POL-InSAR

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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MODULAR STRUCTURE

Users can easily add their own functions and
components, as PolSARpro v5.0 Software is

conceived as a flexible and open software
environment.




OPEN SOURCE DEVELOPMENT

PolSARpro v5.0 Software is made available
_ following the:
(OSSD)

approach, and follows the:
- June 1991.

PolSARpro v5.0 Software runs today on:

Windows 98+, Windows 2000, Windows NT 4.0,
Windows XP, Windows 7 and Linux 1386

Macintosh OS: =r
=

|| Parallels




OPEN SOURCE DEVELOPMENT

The Tool is free download on the Internet
from the ESA Web Portal (Earthnet) at :
https://earth.esa.int/web/polsarpro
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AIRSAR

EMISAR

CONVAIR

PolSARpro v5.0 Software offers the p055|b|I|ty to handle and
convert polarimetric-data-fre A TI'e 2 ( 2] establis




ENVISAT — ASAR

ALOS — PALSAR

—Lmaiy?

PolSARpro v5.0 Software offers the possibility to handle and
convert polarimetric data from a range of well established




New!

SENTINEL 1A

COSMO - SKYMED

PolSARpro v5.0 Software offers the p055|b|I|ty to handle and
convert polarimetric-data-fre A TI'e 2 ( 2] establis




[nput Directary

| DoAS1A_MW_SLC 15DV 20140826T170517_20140826T170544_002114_0021B6_D3F2 SAFE
Output Directory

| D:#518 W SLC_1500W_20140326T170517_20140526T 170544 _002114_0021B6_D3F2.54FE

Mission | 514  Acquision | W Product | SLC Level | 1

Swath

Polarization | pp2
Burst / Slice
)
2 w4 ok 4 4| ok >~
Azimnut Pisel Spacing | 13.92 Range Pisel Spacing | 2.32 Incidence Angle | 39.08

[nput D ata File [ Co - Pal |

| DoA51a_Iw SLC 15DV 20140826T170517_20140526T170544_002114_0021BE_D3F2.54FE =
[nput D ata File [ = - Pal ]

| Do/S1a_Mw_SLC_ 150w 20140926T170517_20140826T170544_002114_0021B6_D3F25AFE =

Initial Murnber of Rows 15138 Final Mumber of Rows 1459
Initial Murnber of Cals 24883 Final Number of Calz 24440

o] a el

= Dual — Pol datasets
= SLC product (level 1)
= W & EW mode




Swath
Selection

Dual — pol
datsets

Initial Murnber of

Initial Murnber of

ak.

Product | 5LC  Lewel 1 Polarization | pp2

|

1453
24440

Cancel

Selection of the burst
to be processed
(can also process ALL
the bursts of a swath)




170544_002114_0021BE_

170544_002114_0021B6_

Final Mumber of R

Iritial Humber of Cols Final Humber of C

aF.




SLC - IW : Swath 2 — Burst 4

Slant range (no geocoding)
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ENTRY SCREEN

PolSARpro v5.0 WINDOWS




FolSaRpro «5.0 - Run Trace

O pen Window YW arning j
Cloze “WwWindow W arning :‘
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FolSaRpro «5.0 - Run Trace

O pen Window YW arning j
Cloze “WwWindow W arning :‘
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— Single Data Set

FolSaRpro «5.0 - Run Trace

O pen Window YW arning
Cloze “WwWindow W arning
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JRH : Huynen Decomposition

RME1 : Barnes 1 Decompasition
Linear (+45 | -45} RMEZ : Barnes 2 Decompasition

Circular (L f R SR.C ¢ Cloude Deconmpaosition

Elliptical (phi, £au) Box Car Filker
Box Car - Edge Filker

WwiaH1 : Holm 1 Decompaosition
W' AHZ : Holm 2 Decomposition

. Lopez Filter »
Has : H [ A [ alpha Decomposition

Gaussian Filker
IDAM Filker FRE? : Freeman 2 Components Decomposition
1.5, Lee Refined Filter FREZ : Freeman 3 Components Decomposition
1.5, Lee Sigma Filker ¥Z3 ¢ Yan Zyl 3 Components Decomposition
P\ F Filter ¥AM3 ¢ Yamaguchi 3 Components Decompaosition
YA ¢ Yamaguchi 4 Cormponents Decomposition
MEL : Neumann 2 Components Decomposition

. Edge Detector
Matrix Elements

Correlation Coefficients

" kRO ¢ krogager Decomposition
— _ Decomposition Parameters
Elliptical Basis Change ' Eigenvectar Set Parameters CAM ; Cameron Decomposition
: : - Eigerwalue Sek Parameters
Palarimetric Speckle Filker b d TSYM : Touzi Decompaosition

H /& | Alpha Decomposition ¥
Polarimetric Decompositions ¥

Polarimetric Functionalities - 1 ¥ I
Polarimetric Functionalities - 2 ¥

Polarimetric Segmentation 4

Polarimetric Data Analysis
Polarimetric Data Cluskering

Batch Process

Hj & [ Alpha Classification
H & [ Alpha - Wishart Classification

Fuzzy - H | alpha Classification

‘Wishart Supervised Classification
Rule-Based Hierarchical Classification

Faraday Rotation Estimation

Conformity Coefficient
Scatkering Predominance
Scattering Diversity

Degree of Purity

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Polatimetric Mode

O.P.CE

Depolarisation Index R.iC.5 Max
Alpha approximation (Praks & Colin)
Entropy Approximation (Praks & Colind

Basic Scattering Mechanism Identification
Surface Inversion

R&CiE PolSAR Inversion

Dual — PolSAR
(Spp, C2)

Q u a d - P O I SA R . Polarized Poink Scatterer Dekeckion
( S 2, C 3 ’ C4, T 3,T4 ) — Reflectivity Ratio Drecomposition I

WM Supervised Classification

Scatkering Mechanisme Entropy (Freeman)
Data Statistics Scattering Mechanisme Entropy (Yan Zyl)

pata fistograns ; DEM Estirnation
Data Prafiles kozlaw Anisatropy

Lueneburg Anisokropy

Sub-Aperture Analysis 4

Polarisation Qrientation Compensation

Histogram Based Skatistics

Futasnpio o - nun nace Clustering Process Differential Reflectiviy (ZDR) applications
Open Window Polarimetric 0 ata Fomat Parameter Averaging ﬂ
Cloze *Window Polarimetric D ata Format Daka Sets Averaging j
-
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— Single Data Set

FolSaRpro «5.0 - Run Trace

O pen Window YW arning
Cloze “WwWindow W arning
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— Multi Data Sets : Single Baseline Pol-InSAR

FolSaRpro «5.0 - Run Trace

O pen Window YW arning
Cloze “WwWindow W arning

| KN

=i




Coarse C':"F“EigiStrati':'n R Spectral Estimation
Flat Earth Estimation —_—> Eiasaling Estimation

Flak Earth Remaonwval

Box Car Filter
Gaussian Filker

1.5, Lee Refined Filker
In-3AR Functionalities r 1.5. Lee Sigma Filker

Matrix Elements - Master Edge Deteckor

Matrix Elements - Slave

Matrix Elements - Cross Pol3AR Segmentation
Correlation Coefficients

Wishart Supervised Classification

Pol-InSAR Speckle Filter * Wishart Unsupervised Classification
Pol-InSaR Segmentation k [ e —
. R Complex Plane
PRI AU SEmE i = L 1 SHISTENEE B |ma_|n:|n Coherence Region - Optimurn Triplek
Pal-In3AR. Functionalities - 2 # Coherence Analysis ¥
Polarimetric Data Anakysis ¥ Forest Height Inversion Procedures

Megetation Height Estimation

Folarization Coherence Tomographe: (PCT)
mwf Daka Histograms
r Data Profiles

Histogram Based Statistics

PolSARpro 5.0 - Bun Trace Texture Analysis

Open window Polarimetric D ata Format
Cloze window Polarimetric D ata Format

Ll I
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— Multi Data Sets : Time Series POLSAR

FolSaRpro «5.0 - Run Trace

O pen Window YW arning
Cloze “WwWindow W arning
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Biox Car Filker Decomposition Parameters
. Lopez Filker Eigenwector Set Parameters

izaussian Filker Eigenwalue Set Parameters
IDAM Filker
Coarse Co-Reqgistration 1.5, Lee Refined Filker
Matriz Elements 1.5, Lee Sigma Filker H & 1 Alpha Classification
H | & [ dlpha - Wishart Classification
Folatimetric Speckle Filker k
Wishart Supervised Classification
H [ A | alpha Decomposition #
Folarimetric Segmentation k
Polarimetric Functionalities K Faraday Fotation Estimation
rulki Time [ Freq Daka anaksis # Conformity Cosfficient
Scatkering Predominance
Scatkering Diversiky
Degres of Purity
Depolarisation Index
alpha Approximation (Praks & Colin)
Entropy Approximation (Praks & Colin)
fveg | Std | CY Scatkering Mechanisme Entropy (Freeman)
Time | Freq Averaging Scatkering Mechanisme Entropy (dan Zyl)
ﬂfE W; Animated GIF Kozlov Anisotropy
Lueneburg Anisokropy:
Folarized Point Scatterer Detection I
PolSARpro 5.0 - Run Trace
Open window Polarimetric D ata Format Reflectivity Ratio ﬂ
Cloze window Polarimetric D ata Format Differential Refleckivity (ZDR) j

By




New! New!

PolSARpro 5.0 - Run Trace

Open window Polarimetric D ata Format ﬂ
Cloze window Polarimetric D ata Format j
-
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Operand #1

File | kat 5 A bd | 242 mat | 313 mat | 4ud mat |

50 B [

oc|

r Input File

|nput File Crata Farmat

" m

| I it B ci End Row it Col End Col
r Input b atris Directon

[nput b atris Data Farmat (]
| It Riow End Row | Init Col | End Col

|nput Walue Type |Fput W alue

(" Complexalue  © Float¥alue © Integer Value
P o M kA Stz

(" Complex O Float € Hemitian € Special Urnikany

+||

mi1 | 4 | mi2 | 4 | mi3 | 4 | mi4 | 4 |
m21 | 4| m22 | + | m2a | +i m24 | 4 |
ma | + | m32 | + | m33 | 4| m34 | +
mé1 | 4 | m42 | 4 | md3 | 4 | mdd | 4 |

o
o

Load

Save

Output Y alue
| . | Exec

Save

=)

E xit

0 zqut]. )
" lag[l. 1]
" 10log(l.1]

S i
£ (. 1]
€ 20ogl(l. 1]

Operator : Sinclair Matris: 52

" [5]+ value
" [5].+file]
CO[5].+[5]
O[5 [5 )
(" . comj[5]
" eigl [S]

(" [5] -walue
[5].-[file)
[5].+[mat]

h[5]
ceig2[5]

r~
~
A el = B
~
~

Operator : Hermitian Matig : C2, C3,C4, T2, T3, T4

" [M ]+ walue
[ M 1.+ [fil]
[M]+[M]
cconj [k ]

~
~
~
" eigl [M]

(" [M] -walue
[ I ] .- [fil=]
[ B ].+ [ mat]
[ M
CEig2 [ ]

N N i

~

i i N Ny

S B )
107, " expl.]
7] (7]

(" [5]*walue © [5]/ walue

O[5 ].=0fle) € [5].4[file]

CO[S]F[58'] © [S].5[mat]

i i

" det[5] " i[5 ]

C eigl [G] . eig?[G]
[M]*value O [M]2value
[M].50fle) € [ K ].4[file)

e [ ] U] M U]
cdet[M] O b [inw [mat] #[M])
ceig3[M] . eigd[M]

Operator : Comples £ Hermitian # Float /S pecial Unitany M=k b atris

" [ mat ] + walue

" [mat].+[mat'] © [mat].-[mat'] © [mat].*[mat'] © [mat].? [ mat']

" det [ mat ]
" . eigl [ mat ]

" [mat] - value

" tr[mat]
. eig? [ mat ]

" [ mat ] * value

" conj [ mat ]
" . eig3 [ mat ]

" [ mat ] # walue

" inee [ mat |
. eigd [ mat ]

0K

0K

0K
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GNU Image Manipulation Program
Open Source
GNU License
(Win, Linux, Unix)




‘[_ PauliRGB.bmp-1.0 (RGB, 1 layer) 9 1 entropy.bmp-2.0 (indexed, 1 layei m sSuper d_class_1.bm ind

File Edit Select Yiew Image Layer Colors Tools Filters Windows Help File Edt Select Yiew Image Layer Colors Tools Fikers Windows Help File Edit Select Yiew Image Layer Colors Tools Fikers Windows Help

= ]p 250 500 750
7] El

PolSARpro 5.0 - Run Trace

Open window Polarimetric D ata Format
Cloze window Polarimetric D ata Format

5096 | Background (10,5 ME) 504 | Background (10,9 ME)
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GIS SOFTWARES










MAP READY - NEST

Pre-Processing Post-Processing Geo-Coding
Data Extract [T 3]

POLARIMETRIC
DATA SETS

Terrain Correct
UTM Projection

KML File generation

Speckle Filtering
Polar. Decomposition
Unsupervised Segmentation




MAP READY - NEST

Pre-Processing Geo-Coding Post - Processing
Data Extract [T 3] Terrain Correct - UTM Proj.

ap
B = ) =
POLARIMETRIC

DATA SETS

KML File generation




MAP READY - NEST

l [ T3] matrix




RADARSAT 2

Dual-Pol ([C2])
Quad-Pol ([T3])

Dual-Pol ([C2])




MAP READY

ALOS - PALSAR -
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GIMP

Viewer Display Tools PDF Google Earth

BN

Tutorial on Help | PolSARap
POLSAR and | Files | Showcases
POLIinSAR

FolSaRpro «5.0 - Run Trace

O pen Window YW arning
Cloze “WwWindow W arning

| KN
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PalSARpr

Open wind
Cloze wind

[P

o b s aca g O e

L ]

S

Harar

CanTre

PoLSARPRD v3.0— LecTure NoTss

BASIC CONCEPTS IN RADAR POLARIMETRY
Wolfgang-Martin BEOERNER

VIO -ECE Commmnlnions.
. Tugylom 51, TEL (407 W'

arkan Lakararaly
ACOILT T

il
amex Molansyiioa Hana

The Szatheringe Hoe
The "=7 Torex ¥

Vertors : T 233
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]

|nput Directary

| D:/bdy Doata Directon/T3

Output Directory

o Dombreaes = e

Input Directory

|rik B o 1 End Row 1544 Irit Cool 1 End Cal 928 |D'.-’M_I.J Data, Ditectorg/T3

Decomposzition Itz dumg Uik

Output Directary
" | window Size [Fow] findow Size [Col] (" Degrees f* Radians
|D:.-’M5J_Data_Directnry AT
Surface Soil Moisture [nversion
= Sail Diglectic Constant Max | 40 Init R 1 End Row 1544 Imit Col 1 End Cal 328
J Inzrement Angle of the Incidence dngle LUT [deg) | 0.1

Dihedral Soil Moisture [nversion

Row | Cal |

Fow | 51 Col| 51

~ Sail Dielectic Conztant Me!:-: Trunk Dielectric Conztant kax Geametric Perturbation Filter
Increment Angle of the Incidence Angle LUT [deq)
Threzhold | 0.98 Reduction Ratio [RedR) | 00025

Output Coherence File

’*Windnw Size - Train——— ’*Windnw Size - Tegt———

20 Incidence dngle File

0

|Enter 20 Incidence Angle File - -
| [ /My _Drata_Directory/ocean_coherence. bin

2D Mask File Output b azk File
| Oy Data Directon/ocean_maszk. bin

Fiun gl

0

|Enter [showease_agr_mask.bin) file

Polanmetnc Decomposzition 2 File

0

|Enter [ghoweasze_agri_fz.bin) file

Palarimetric Decompozition Beta File

0

|Enter [ehowease_agri_beta.bin) file

Wertical Rougness Indicator [ke) File [optional]

Output Sail Moisture File

| LAty Data Directory/showcasze_agri_surf_nv_soil bin

Output Soil Dielectic Constant File

| DAy Data Directary/showcase_agr_surf_de_zoil bin

Output Trunk Dielectnc Constant File

|
Run gl ﬂ




i PolSAR-ap Showcase : Cryosphere ﬂ

Input Master - Slave Directary

| DAy Data Directorpdbaster_Die_Slave Dir

Output b azster - Slave Directony

|D:x'Mj,I_Data_Direch:ur_l,lf"Master_Dir_SIave_Dir ! =

Irit B 1 End Row 00 it Cal 1 End Cal 1024
D acopsins Inc Ang Unit Median Fiter 7 PolSAR-ap Showcase : Urban

Input M aster - Slave Dirgctan

~ YWiindow Size [Flow) O Degrees Window Size a

‘windaw Size (Col] l_ & Radians M Nb of [erations |—3 |D:.-"M_I.J_Data_D|reu:tu:uryf'Master_S|ave_D|r.»'TE

Irversian Output Master - Slave Directary

Polarization Lharinel lce Dielectric Constant | 2.8 Threshold | 40 |D:.-’M_I.J_Data_Direu:tnrya’Master_Slave_Dir 'flE )

& OHH C HY Oy : - :
Riange Pixel Spacing [ optional 1] opt Init Row 1 End Row 300 Init Col 1 EndCal  [1024

20 Incidence Angle File Cornplex Coherence File

|Enter 2D Incidence &nals file = | =

20 Kz File Output File

[Enter 2 Kz file =

Surface to Walume Fatio File

=1

|Enter [showcaze_crpo_stv_ratio. HH.bin] file g
Camplex Coherence File

[Enter (empls_coh_HH.bin) file g
SMR Decorrelation File [optional]

|Enter SHR Decarrelation file [ Optional | g

Output Extinction Coefficient File (kappa)

| Dy Data DirectordM aster_Dir_SlaveDirdshoweoaze_civo_kappa_HH. bin
Output Penetration Depth File

| Dy Data DirectordM aster_Dir_Slave Didshowzaze_ceo_depth HH. bin

Rurn E xit




http://earth.esa.int/web/polsarpro
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




PolSARpro v5.0

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

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



= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

[
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Spaceborne Sensors:

ALOS, ENVISAT
RADARSAT?2, TerraSar, SIR-C

ESAR, PISAR, RAMSES
rF'-:IS.-’-‘«Hpro w50 - Bun Trace

Airborne Sensors:
AIRSAR, Convair, EMISAR

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

Version for the EO Scientific Investigator




PolSARpro v5.0 Software _ Configuration |
performs complete end-to-end :
. . Data Import
processing without the need for \ I )
any other software. e )
ata Process |

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

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

A 4

[ Data Display ]

» Input Data File
» QuickLook
» Extract Raw Data

/> [T3] Elements )

» Speckle Filtering
»Box Car
»Gaussian
»Lee Refined

> H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

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

H/ A/ alpha Segmentation
» Supervised Wishart
H/ A/ alpha Segmentation /

/" » Batch Process )

» Speckle Filtering
»H / A [ alpha Decomposition
» Unsupervised Wishart

\_ H / A/ alpha Segmentation )

» BMP 8/ 24 bits
» RGB




= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP ﬂ
Open Window PolSARpro +5.0 Main Menu




Polarimetric SAR Data Processing and Educational Tool v4.0 - Menu

Ervironment  Impark Procezz  Display

Import Data

Process Data

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

[
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Configuration
v

Data Import

!

Data Process

\ 4

[ Data Display ]

» Input Data File
» QuickLook
» Extract Raw Data

» [T3] Elements

» Speckle Filtering
»Box Car
»Gaussian
»Lee Refined

> H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

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

H/ A/ alpha Segmentation
» Supervised Wishart
H/ A/ alpha Segmentation

» Batch Process
» Speckle Filtering
»H [ A | alpha Decomposition
» Unsupervised Wishart
H / A/ alpha Segmentation

» BMP 8/ 24 bits
» RGB



Configuration
v

Data Import

!

Data Process

\ 4

[ Data Display ]

» Input Data File
» QuickLook
» Extract Raw Data

» [T3] Elements

» Speckle Filtering
»Box Car
»Gaussian
»Lee Refined

> H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

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

H/ A/ alpha Segmentation
» Supervised Wishart
H/ A/ alpha Segmentation

» Batch Process
» Speckle Filtering
»H [ A | alpha Decomposition
» Unsupervised Wishart
H / A/ alpha Segmentation

» BMP 8/ 24 bits
» RGB



Polarimetric SAR Data Processing and Educational Tool v4.0 - Menu

Ervironment  Impark Procezz  Display

Import Data

Process Data

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

[
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{ Environment

— Main Input Directomy

N\

|E:£DalaDirectory

-~ h||1E1|

[ Binary Data Check

[w EMWI Canfig File

— Dizplay Size

I Fows |

g Al

I Colurmns |

sl x| Update |

— Color Maps

@l Supervized Colortdapl6 @l Unzupervized Colorkd ap3 @ | Unzupervized Colorbdap2?
@l |Inzupervized Colorhd apd @l Unzupervized Coloritdapl B @l Fandom Colotap32

Save & Exit |

Input Directory: C:/ DataDirectory

= PalSA&Rpra «5.0 - Run Trace
Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu




Configuration
v

Data Import

!

Data Process

\ 4

[ Data Display ]

» Input Data File
» QuickLook
» Extract Raw Data

» [T3] Elements

» Speckle Filtering
»Box Car
»Gaussian
»Lee Refined

> H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

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

H/ A/ alpha Segmentation
» Supervised Wishart
H/ A/ alpha Segmentation

» Batch Process
» Speckle Filtering
»H [ A | alpha Decomposition
» Unsupervised Wishart
H / A/ alpha Segmentation

» BMP 8/ 24 bits
» RGB



N

olarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu
| E revironment

Impart Procezz  Display

Import Data

Process Data

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

[
_




= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

[
_




T

PolSaRpro WILL TAKE INTO ACCOLNT THE
AsL0S-PaLSAR ENGIMEER COMWVEMTION FOR THE E|
DEFIMITION OF THE FOLARIMETRIC CHANMELS

WITH @ 212 =WH and 21 = HY

= Scene D | ALPSRF202350750 Mode | [uad Pol Mode
Check Filesl |
[iata Lewel I 11 Mode I Azcending Projection Map I
— 5&F Trailer File

IC:ID ataliirectorn/TRL-ALPSRP202350750-P1.1__A
— S5AR Image Files

11|

ste Do it Yourself:

s21 |

s22 -
' Enter SAR Leader File
Fiead Header | Edit Header | I [T Extract Uncalibrated R aw Binary D ata

Check File

|
| Initial Murmber of Fows I Initial Murnber of Caols I |

1] | ﬂ Cancel |

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




I ADYICE

DON'T FORGET TO EXTRACT DATA m
BEFORE RUMMING &MY DATA PROCESS

Scene D | ALPSRP202350750 Model (uad Pol Mode

CheckFiIesl |
. [rata Lewvel I 1.1 Mode I Azcending Projection kap I

— 54R Trailer File
|C:JDataDirectory#THL-ALPSF!F'202350?5EI-F"I A

— SAR Image File

11 |C:£DataD irecton/IMG-HH-ALPSRP202350750-P1.1__A
Do it Yourself:

512 IC:IDataD irectory/IMG-YH-ALPSRP202350750-P1.1_4
521 IC:IDataD irectory/IMG-HV-ALPSRP202350750-P1.1_4

522 |C:.I’DataD inectary/ MG A -ALPSRP202350750-P1.0__A -
Enter SARL r Fil
Read Header | Edit Header | I [ Estract Uncalibrated R aw Binary Data Retaed |-s|ea d eea d e e
r

COMPLEX S&R IMAGE
OK

‘ Initial Murnber of B ows 18432 Initial Murnber of Cols I 1248 ‘
Ok | E Cancel |

= PalSA&Rpra «5.0 - Run Trace
Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu
g0




Gezie | | ALDCODONIIEnTED [y | o D hd -

Check Files

Data Level |'I_'I Mode | Ascending Projection Map |

SAR Trailer File
|C:JDataDirectory#THL-ALPSF!F'202350?5EI-F"I A

— SAR Image File
=11 IC:ID atalrirector MG -HH-ALPSRP202350750-F1.1__A

#12 |C:£DataDirect0r_l,J.f|h-1G-VH-ALF'SF!F'2D2350?ED-F'1 A_A

221 |C:£DataDirect0r_l,J.f|h-1G-HV-ALF'SF!F'2D2350?ED-F'1 A_A

522 |C:.I’DataD inectary/ MG A -ALPSRP202350750-P1.0__A

I [ Estract Uncalibrated R aw Binary Data

Read Header | Edit Header |

COMPLEX S&R IMAGE

‘ Initial Murnber of B ows 18432 Initial Murnber of Cols I 1248 ‘
Ok | E Cancel |

= PalSA&Rpra «5.0 - Run Trace
Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu
g0




= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

[
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= PalSA&Rpra «5.0 - Run Trace
Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu
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— Output Directony

| C:/Databirectory a"lﬁ il

| InitRow  [1 EndRew  |18432  InitCal |1 EndCol  [1248

" Full Resolution

" Sub Sampling

I—
& Multi Look IB

Do it Yourself:

Fun

Multi Look: Row =8 Col=1
Run

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




INPUT DIR 1 — OUTPUT DIR

— config.txt
I 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: [ S11+ 520 S11— S22 Sia+ Sxn ]

Multi Look: Row =8 Col=1
Run

— (T3] = (ksp 'EJP>

_ *
—PolS4Rpro v5.0 - Run Trace [TS] - gl* 2 gﬂf 523
Close Window Open PSP i
Open Windou PolSAFinro v5.0 Main Menu 13 23 33




Open BMP File

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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Pre-Processing Geo-Coding Post - Processing
Data Extract [T3] Terrain Correct - UTM Proj.

>

ALOS - PALSAR

> >

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

KML File generation



= PalSA&Rpra «5.0 - Run Trace
Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu
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< >

[T Skip Co-Registration [if it failz) [T Interpolate Lapover / Shadow Fegions

Default Parameters
Geocoding : UTHM Dratum : 'wWiE584 Zone : < fram metadata »
Input Farmat : PalSARpra Output Format : PolSARpro E

[T &pply Radiometric: Terain Corection [T Save Layover / Shadow Magk

E it |

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




< >

) : [T Skip Co-Registration [if it failz) [T Interpolate Lapover / Shadow Fegions
I™ Auto Pirel Sizs Default Parameters

45 Geocading : T Draturn : wiG5E4 Zohe < from metadats »
Input Farmat : PalSARpra Output Format : PolSARpro E

[T &pply Radiometric: Terain Corection [T Save Layover / Shadow Magk

iti Canrection

o o] o

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




™ A
|_

¥ Tem

" Program Files' ASF_Tools"MapReady Z.3%asf_map

Writing binary image...
Proce=zzed 6HAL uf 6001 lines.

Import complete.

Starting terrain correction pre—processing

Reading SAR metadata from: G: \DOCUHE”l\ERICPO”i\LOCHLE“l\Temp\PDIEHRpPu 4.2 _8~Tm
psimport

Checking C:~DOCUME™1~ERICPO™1~LOCALS ™1~ Temp~PolSARpro_4._2 @~ Tnp-geocoded_dem ...

C:»DOCUME™1~ERI CPO™1~LOCALE ™1~ Temp*Po15ARpro_4.2 B8~ Tmp-geocoded_dem: DEM.
Reading DEM metadata from: G:»\DOCUME™1-ERICPO™1~LOCALS"1“Temp~PolSARpro_4._2._0Tn
pAageocoded_dem

SAR Image is 2304x1248 Lx58, 9.36851lm pixels.

DEM Image is 60@1x6@@1 Lx5, 90m pixels.

DEM resolution is significantly lower than 2AR resolution.

Resampling (Downzampling? SAR image to pixel size of 45 meters.
Rezampling bhand: AMP

Procezzed 1451 of 1451 lines.

Rezampling band: Ti1

Procezzed 1451 of 1451 lines.

Rezampling band: TiZ2_real

Procezzed 1451 of 1451 lines.

Resampling band: T12_imag

Procezssed 1451 of 1451 lines.

polate Lagover / Shadow Begions

E Layower / Shadow bask

PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu

|




Canfig

Test

Open BMP File

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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Create BEMP File

Create RGE File

Create HSL File

Create KL File

Create Grag &
Color BMP File

BrP Wiewer

E it |

&

{f Create RGE - KML File X
— |nput Directory
=

|E:.n"DataD irectory_bapReadp/T3
El

932

— Output Directony
|E:.n"DataD irectory_bapReadp/T3

T

{* Pauli Composition

|1544

1511+522] 1512+521] 1511-522]
[S11] [S12+4521)42] 1522]
Blue File Green File Fed File

T

Reduction Factorl 2 Alvl
TlanSDaanC_',ll ] Alvl

3|

3|
=

Ikt Fraw End Row It Col End Cal

" Sinclair Composition

" Comhbine

— BLUE Input Data File
[I511+522
— GREEM Input Data File
[l512+521]
— RELD Input D ata File
[l511-522

— Output KML File

|E:.n"DataD irectory_bapReade/'T3/PauliRGE kml

Run

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

[
_




Configuration
v

Data Import

!

Data Process

\ 4

[ Data Display ]

» Input Data File
» QuickLook
» Extract Raw Data

» [T3] Elements

» Speckle Filtering
»Box Car
»Gaussian
»Lee Refined

> H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

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

H/ A/ alpha Segmentation
» Supervised Wishart
H/ A/ alpha Segmentation

» Batch Process
» Speckle Filtering
»H [ A | alpha Decomposition
» Unsupervised Wishart
H / A/ alpha Segmentation

» BMP 8/ 24 bits
» RGB



N

olarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu
| E revironment

Iripart Procezz  Display

Import Data

Process Data

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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Matrix Elements

Correlation Coefficients
Polarimetric Speckle Filker P

H ! & [ Alpha Decomposition *
Polarimettic Decompositions

Polarimetric Functionalities
Polarimettic Segmentation ¥

Batch Process

= PalSA&Rpra «5.0 - Run Trace

Matrix Elerments
Correlation Coefficients

Polarimetric Speckle Filker  *

H [ & [ Alpha Decomposition
Polarimetric Decompositions

Polarimetric Functionalities

Polarimetric Segmentation  *

Batch Process

Box Car Filker

Box Car - Edge Filker
. Lopez Filker
Gaussian Filker

IDAN Filter

1.5, Lee Refined Filter
1.5, Lee Sigma Filker

Edge Deteckor
|———————— |

Decompoasition Parameters
Eigervector Sek Parameters

Eigenrvalue Set Parameters

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

ishart Supervised Classification

Segmentation Procedures

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




Matrix Elements
Correlation Coefficients

Polarimetric Speckle Filker P

H ! & [ Alpha Decomposition *
Polarimettic Decompositions

Box Car Filker

Box Car - Edge Filker
. Lopez Filker
Gaussian Filker

IDAN Filter

1.5, Lee Refined Filter
1.5, Lee Sigma Filker

Polarimetric Functionalities

Polarimettic Segmentation ¥

Batch Process

Edge Deteckor

1> Matrix Elerments

arrelation _oefficients

Decompoasition Parameters
Eigervector Sek Parameters
Eigenrvalue Set Parameters

Polarimetric Speckle Filker  * T

H [ & [ Alpha Decomposition
Polarimetric Decompositions

Polarimetric Functionalities

Polarimetric Segmentation  *

H | & [ alpha Classification

Batch Process H /& | Alpha - Wishart Classification

ishart Supervised Classification

Segmentation Procedures

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP ﬂ
Open Window PolSARpro +5.0 Main Menu
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%]
||C:.J'DalaDirectmy#T3 o Input DilBCtDl_','
|— Output Director _
||E'.r‘DalaDirectmy iz E” IEZ.-"DataDIlBCtDl_',l_MaDHBad}l.-"T3
[ mitRow [0 EndRow  [2304  InitCa |1 EndCol  [1z#8 | — Output Directary
| ™1 © Mo & iDlogiboduis] W BHP| [C:7D ataDirectory_MapRieady £|T3 il
[ 112 C Mo O 10kcModds] @ Phase W BHP|
TR TG For] InitRow i EndRow  [1584  InitCol |1 EndCol  [32 |
| 12 © Mo & iDlogibodis] W BHP| ‘ T11 £ Modulus % 10logiMadulus) v BMF‘|
723 Modus O 10logModus)  © Phese I EMe
| : ‘ ‘ T12 € Modulus € 10log(todulus) {* Phaze v BMF'|
| 733 € Moduus @ 10lagMadulus) I EMF“
T " e T3 O Modius O 10ogModuus)  © Phase I eMF |
Select Al Reset
—II —tI ‘ T22 € Modulus * 10log[todulus) v BMF'|
Run ﬂ
T2 O Moddus O 10gModus)  © Phase I eMF |
l DATADIR l T3 O Moddus  © 10log(Moduius) I BMF |
— Conflg'tXt ‘ Span  © Linear * DeciBel = 10log[Span] WBMF'|

Select Al | Feset |

II [T3x3] Elements _|

Run

Txy_mod.bin
|| Txy_db.bin

Txy_phabin

Do it Yourself:
Select some elements, set the
parameters and view the

|| K}%—;“t;"gﬁg‘p corresponding BMP files
——— (select BMP).

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




Til_dB T22_dB T33_dB



span_dB

File Edit Select wiew Image Lawer Colors  Tools FiIteLQI

=] E 2E0 EIJEI |?5EI |

o w || 33.3% | Background (10,9 ME
[e || +| Background ( ) y




Configuration
v

Data Import

!

Data Process

\ 4

[ Data Display ]

» Input Data File
» QuickLook
» Extract Raw Data

» [T3] Elements

» Speckle Filtering
»Box Car
»Gaussian
»Lee Refined

» H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

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

H/ A/ alpha Segmentation
» Supervised Wishart
H/ A/ alpha Segmentation

» Batch Process
» Speckle Filtering
»H [ A | alpha Decomposition
» Unsupervised Wishart
H / A/ alpha Segmentation

» BMP 8/ 24 bits
» RGB



H ! & [ Alpha Decomposition *
Polarimettic Decompositions

= PalSA&Rpra «5.0 - Run Trace

Matrix Elements
Correlation Coefficients

Palarimetric Speckle Filker

Polarimetric Functionalities
Polarimettic Segmentation ¥

Batch Process

»

Matrix Elerments
Correlation Coefficients

Polarimetric Speckle Filker

& | alpha Decompositio
Polarimetric Decompositions

Polarimetric Functionalities

Polarimetric Segmentation

Batch Process

Box Car Filker

Box Car - Edge Filker
. Lopez Filker
Gaussian Filker

IDAN Filter

1.5, Lee Refined Filter
1.5, Lee Sigma Filker

Edge Deteckor
|———————— |

Decompoasition Parameters
Eige: eters
Eigenrvalue Set Parameters

H | & [ alpha Classification

H i & [ alpha - Wishart Classification

ishart Supervised Classification

Segmentation Procedures

Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu




f Data Processing: H/ A / Alpha Decomposition Parameters 5[ -
[~ Inpul Diector #f Data Processing: H / A / Alpha Decomposition Parameters ﬂ
||c MiataDiectan_MapFieady/T3 ‘ — |nput Directory
R C:/Databirectory_MapReadw/T3
||E /DataDirectory_MapFeady /F E‘ I = F w
[ mtRow [ EndFow  [154¢  IntCol |1 EndCal  [332 | D P
| ™ Alpha, Beta, Delta, Gamma, Lambda I~ BMF | IEZ.-"DataDilBCtDl_','_MaDHBad_',' ".IIT3 i|
L et ~ ave] InitRow i EndRow  [1584  InitCol |1 EndCol  [32 |
| | Alpha ~ EMP|
‘ [ Alpha, Beta, Delta, Gamma, Lambda [~ EMP |
| V¥ Entigpy [H ) v EMP|
| anisotiopy (4) = 8P| ‘ [ Lambda ™ EBHMF |
-  Ha ® [1-H)a ‘ |
V¥ Combinations (H . & ) @ 5 -0 ¥ BMP |7 Alpha |7 EMP
[T Equivalence between [T | and ‘ p EntTDD}' [ H ] p BMP |
Window Size |1 Select Al R
neaw sge il ﬂl [ C ] eigen-decompasitions.
V¥ &nisotropy [ & v BMF'|
Run ﬂ Exlll ‘ = [ ]
¥ HA M [1-H]A
I Combinations [H & ] I+ BMP
¥ H[1-4] M [1-HI-4)

[T Equivalence between [ T ] and

Select Al | Reset |

[ C ] eigen-decomposzitions.

E it |

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

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




Entropy

Anisotropy

Alpha

] entropy.bmp-8.0 (indexed, 1 |

|
Fle Edit Select |entr:up~,.i.|:um|:u-8.lil findexed, 1 laver) 952x1544 — Fle Edit Select  Wiew Image  Laver  Colors  Tools Fi\te;si

_ |D|£| 'ﬂ anisotropy.bmp-7.0 {indexed,

_ |EI|5| ‘|';_ alpha.bmp-6.0 {indexed, 1 lay _ |D|5|

Fle Edt Select Wiew Image Layer Colors  Tools Filter_si

Kl

A

Ipx v” aa.a%jﬁackgruundl:lu.gms)

Ip:-( v” 33.3%:|Backgruund(1u.9 B

i || 33.2% | Background (10,9 ME
[ ~]| | Backaround ¢ ) y




H (1-A)

‘;; cambination_HlmA& bmp-11.0(

File Edit 3Select Wiew Image Lawer

¥ combination_HA bmp-12.0 (ind

Colars

Ipx v” 33.3%:|Backgruund(1n.9rﬂﬁ) 4 Ipx v” 33.3%:|Backgruund(ln‘9MEi) 4




=101

Fle Edit 3Select  Wiew Image Lawver Colors  Tools Fi\te;si

[=] IIJ e EIZIEI 750 I |
[1]

i || 23.3% | Background (10,9 ME
o] 3% | Backeround (10,9 1) y

(1-H) (1-A)

| ;;_ combination_1mHImA.bmp-9. B ] |

File Edt 5Seleck Wiew Image Layer Colors  Tools Filtegsi

t w || 33329 v Background (10,9 MB
[ || =] Background ¢ ) y




Configuration
v

Data Import

!

Data Process

\ 4

[ Data Display ]

» Input Data File
» QuickLook
» Extract Raw Data

» [T3] Elements

» Speckle Filtering
»Box Car
»Gaussian
»Lee Refined

> H/A/Alpha

»Decomposition Parameters
»Eigenvectors Parameters

»Eigenvalues Parameters

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

H / A/ alpha Segmentation
» Supervised Wishart
H/ A/ alpha Segmentation

» Batch Process
» Speckle Filtering
»H [ A | alpha Decomposition
» Unsupervised Wishart
H / A/ alpha Segmentation

» BMP 8/ 24 bits
» RGB



Matrix Elements
Correlation Coefficients

Polarimetric Speckle Filker P

H ! & [ Alpha Decomposition *
Polarimettic Decompositions

Box Car Filker

Box Car - Edge Filker
. Lopez Filker
Gaussian Filker

IDAN Filter

1.5, Lee Refined Filter
1.5, Lee Sigma Filker

Polarimetric Functionalities
Polarimettic Segmentation ¥

Batch Process

Edge Deteckor
|———————— |

Matrix Elements Decomposition Parameters

Correlation Coefficients Eigenwvector Sek Parameters
Eigenrvalue Set Parameters

Polarimetric Speckle Filker  *

H [ & [ Alpha Decomposition
Polarimetric Decompositions

Polarimetric Functionalities

C Pulatimetric Seqmentation >P
H

Batch Process H /& | Alpha - Wishart Classification

ishart Supervised Classification

Segmentation Procedures

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP ﬂ
Open Window PolSARpro +5.0 Main Menu




f Data Processing: Wishart H / A / Alpha Classification ﬂ
— |nput Directory

|E:.-"D ataDirectory_MapReady/T3

— Output Directary

IEZ.-"D ataDirectory_MapFeady ;"Iﬁ il
Irit B I'I End Row I'I h44 Irit Cal I'I End Caol |932

—"Wizhart H / & / Alpha Classification

% of Pixelzs Switching Claszs I'I 1]
b amiriurn Mumber of [terations I'ID I BMP

Window Size |3
Entropy———— Anisobropy—————— flpha————————
ﬂentmw e ﬂanisutmpy | ﬂalpha =] Update |

— Color Maps

Calortdap 8 II::;"D acuments and Settings/Eric POTTIER /tpplication Data/PalSARpra_d G2 | Edit
ColorMap 16 IE:.-"D ocuments and Settings/Eric POTTIER Abpplication Data/PalSARpro_4 [Z-

™ Pauli [5171+522] [S12+521] 1511-522]
™ Sinclair [S11] 157 2+521)42] 1522

o £l

[~ Coded Colomap

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

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




# Data Processing: Wishart H / A / Alpha Classification

r Input Directar

||C:JDataDilectory_MapHeadyf’T3 ‘

— Output Directory

C:/D ataDirectony_MapReady

DATADIR
HicE EI
Iriit B ow IT_ End Row W

Init Col 1 End Cal 332
—'wishait H # & / dlpha Classification

*% of Pixels Switching Class |10

Maimurn Humber of lterations | 10

I EMF II
‘window Size 3
Entrop: Anigotiop, Alpha
ﬂentlopy j ﬂanisanopy j ﬂalpha j ﬂl
- o Mo II
ColorMap 8 |E'fDn:umenls and Settings/Eric POTTIERA&pplication Data/PolSARpra_4 =
Colotap 16 IC.fDUcumenls and Settings/Eric POTTIER 24pplication Data/PolSARpo 4 2
™ Fauli 1511+522] |512+521] [511-522]
I Coded Colormap o
I Sinclai 5111 [512+521)72] |522] II W I t H | h | x b
m Exit

Wishart H_A_alpha class X.bmp

X =window size

Do it Yourself:

Set the parameters, run and view
the corresponding BMP files.

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




ff wishart_H_alpha_class_3.bmap ff wishart_H_A_alpha_class_3.bn

x x
JNEE _ANN BOO [ /NN (ANNNNN




ff wishart_H_alpha_class 3 ff wishart H_A_alpha_class







PolSARpro v5.0

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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- Single Data Set

Spaceborne Sensors: Airborne Sensors:
ALOS, ENVISAT

AIRSAR, Convair, EMISAR
RADARSAT2, TerraSar, SIR-C

ESAR, PISAR, RAMSES

PolSARpro - Single Data Set package

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP ﬂ
Open Window PolSARpro +5.0 Main Menu




Polarimetric SAR Data Processing and Educationa’ (ool v4.0 - Menu

Erwifonnement  Import Convert Process Digplap  Calibration

Import Data

Calibration Assessment
Process Data

Convert Data

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process J

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process J

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




Polarimetric SAR Data Processing and Educationa

Enwitronnement  Import Convert Procesz Digplap Calibration

Import Data

Calibration Assessment

Process Data

Convert Data

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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I En¥ironmenkt

— bain Input Directony

N\
N

|C:.n"DataDirectnry

[ Binary Data Check

i||1E1|

— Dizplay Size

v EMWI Corfig File

I Rows

— Color Maps

870

Al

I Colurnnz |

870

eS|

Update |

@l Supervized Colortap16 @l Unzupervized Colorbdap3 @lUnsupervized Colartap2?
@l Unzsupervized Colorbd ap8 @l Unzupervized Colorkdap16 @l Random Calorkd ap32

Input Directory: C:/ DataDirectory MapReady

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

Save & Exit |




[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process ]

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




Pularimel:ric SAR Data Processing and Educationag

Erwironnement  Import Convert Procesz Digplap  Calibration

Import Data

Calibration Assessment
Process Data

Convert Data

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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Linear {+45 [ -45)

Circular (LR

Elliptical {phi, tau) Box Car Filer

Matriz Elerments
Correlation Coefficients

Elliptical Basis Change

Polarimetric Speckle Filker

H ! a ! alpha Decomposition
Palarimetric Decompositions

Palarimetric Functionalities - 1
Paolarimetric Functionalities - 2

Polarimetric Segmentation

Polarimetric Data Analysis

Polarimetric Data Clustering

. Lopez Filker
Gaussian Filker
IDAN Filker

Box Car - Edge Filter

1.3, Lee Refined Filker
1.5, Lee Sigma Filker

P.W.F Filter

Edge Detectar

JRH : Huynen Decomposition
RME1 : Barnes 1 Decampasition
RMBZ : Batnes 2 Decomposition
SRC ¢ Cloude Decomposition
WaH1 : Holm 1 Decomposition
WAHZ : Holm 2 Decompaosition
Haa  H [ A ) alpha Decomposition

FREZ : Freeman 2 Cormponents Decormposition
FRES : Freeman 3 Components Decomposition
WZ3 : Wan Zvl 3 Components Decompasition
YAM3 ¢ Yamaguchi 3 Components Decormpasition
WA 1 Yamaguchi 4 Components Decomposition
MEU : Meurnann 2 Cormponents Decormposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigenvalue Set Parameters

KR ¢ Krogager Decomposition

CAM : Cameron Decomposition

H | & | Alpha Classification
H ! & i alpha - wishart Classification

TSVM : Touzi Decompoasition

Faraday Raotation Estimation

Batch Process

Fuzzy - H alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Confarmity Coefficient
Scattering Predominance
Scattering Diversiky

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

Basic Scattering Mechanism Identification

WM Supervised Classification

[rata Statiskics
Data Histograms
Draka Profiles

Hiskogram Based Statistics

= PalSA&Rpra «5.0 - Run Trace

Texture Analysis

Deqgree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (tan Zvl)

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisatropy
Lueneburg Anisotropy

DEM Estimation

Polarized Point Scatterer Detection

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

i}

Clustering Process
Parameter Averaging

Reflectivity Fatio
Differential Reflectivity (ZDR)

Polarisation Orientation Compensation

—— Decompasition —ﬂ
Applications

Daka Sets Averaging




[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process ]

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




= PalSA&Rpra «5.0 - Run Trace

Linear {+45 [ -45)

JRH : Huynen Decomposition
RME1 : Barnes 1 Decampasition
RMBZ : Batnes 2 Decomposition

Circular (LR

Elliptical {phi, tau) Box Car Filer

¥
Matriz Elements
Correlation Coefficients

Elliptical Basis Change 4

Polarimetric Speckle Filker 4

H | & | Alpha Decomposition +_J

Polarimere o reons *

Polatimetric Functionalities - 1 ¥
Paolarimetric Functionalities - 2 ¥

Polarimetric Segmentation 4

Polarimetric Data Analysis 4
Polarimetric Daka Clustering

. Lopez Filker
Gaussian Filker
IDAN Filker

Box Car - Edge Filter

1.3, Lee Refined Filker
1.5, Lee Sigma Filker

SRC ¢ Cloude Decomposition
WaH1 : Holm 1 Decomposition
WAHZ : Holm 2 Decompaosition
Haa  H [ A ) alpha Decomposition

FREZ : Freeman 2 Cormponents Decormposition
FRES : Freeman 3 Components Decomposition
WZ3 : Wan Zvl 3 Components Decompasition

P.W.F Filter

YAM3 ¢ Yamaguchi 3 Components Decormpasition

Edge Detectar

WA 1 Yamaguchi 4 Components Decomposition
MEU : Meurnann 2 Cormponents Decormposition

H | & | Alpha Classification
H ! & i alpha - wishart Classification

Decomposition Parameters

N Eigenvalue Set Parameters P

Batch Process

Fuzzy - H alpha Classification

KR ¢ Krogager Decomposition

CAM : Cameron Decomposition

TSVM : Touzi Decompoasition

Faraday Raotation Estimation Polarisation Synthesis

Polarimetric Signature

Confarmity Coefficient

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Scattering Predominance
Scattering Diversiky

Stokes Parameters
Compact Paolarimetric Mode

Basic Scattering Mechanism Identification

WM Supervised Classification

[rata Statiskics
Data Histograms
Draka Profiles

Hiskogram Based Statistics

Texture Analysis

Deqgree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (tan Zvl)

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisatropy
Lueneburg Anisotropy

DEM Estimation

Polarized Point Scatterer Detection

Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu

i}

Clustering Process
Parameter Averaging

Reflectivity Fatio
Differential Reflectivity (ZDR)

Polarisation Orientation Compensation

—— Decompasition —ﬂ
Applications

Daka Sets Averaging




# Data Processing: H / A / Alpha Eigenvalue Set Parameters
— Input Directarny

|EI: /D ataDirectorny_kMapFeady/T3

— Output Directary

|C:a’DataDirectory_MapF!eady .-"IT3 il
It B |1 End Row |1544 It Cal I'I End Cal 932

[ Eigenvalues [L1.L2.L3) [~ EMP
¥ Pseudo Probabilities [ p1 . p2 . p3 ] v EBMP
™ Anisotropy [A) [p2.p3 ] ™ BMP
[ Anisotropyl2 (412 [p1.p2] [ EBMP

[ Eigenvalues Relative Difference [ S.E.R.D - D.E.R.D | [~ EMP

¥ Polarization Asymmety [ pl-p3 ., 1-3p3 ) ¥ EMP

¥ Polarization Fraction [ 1-3p3 ) v EBMP

W Luensburg Anisotropy [+ BMP

™ Radar Yegetation Index [ Ry [ EBMP
I Pedestal Height I~ BMP
¥ Shannon Entropy [H = Hi + Hp) [+ BMP

Do it Yourself:
Select some elements, set the winsonsee [T seeetar| - meeat| |0
parameters and view the . ol N
corresponding BMP files

(select BMP).

[T Equivalence between [T ] and

= PalSaRpra «5.0 - Run Tra

Cloge window Open PSP Window Size - 3

Open Window PolSARpro vo.u rman menu




Entropy Shannon Entropy I Entropy P

i entropy_shannon.bmp # entropy_shannon_Lbmp {f entropy_shannon_P.bmp




[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process ]

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




JRB Huynen Decomposition
El : Barnes 1 Decompasition

Linear {+45 [ -45) RMEZ : Barnes 2 Decomposition

Circular (LR ’ SR Coude Decompasition

Elliptical {phi, tau) Bty (e Pl ' WaH1 : Holm 1 Decomposition
Box Car - Edge Filter

WAHZ : Holm 2 Decompaosition

. Lopez Filker »
Haa  H [ A ) alpha Decomposition

Gaussian Filker

IDAN Filker FREZ : Freeman 2 Components Decompasition
1.5, Lee Refined Filker FRE3 : Freeman 3 Components Decomposition
1.5, Lee Sigma Filter ¥Z3 1 ¥an 2yl 3 Components Decomposition
P.W.F Filter YAM3 ¢ Yamaguchi 3 Components Decormpasition
WA 1 Yamaguchi 4 Components Decomposition
— Elraments Edge Detectar MNEU : Meumann 2 Components Decomposition
Correlation Coefficients - KRO @ Krogager Decomposition /
Decomposition Parameters
Elliptical Basis Change b Eigenvectar Set Parameters \ZP-M : Cameron Decomposition /
Polarimetric Speckle Filker » Eigenrvalue Set Parameters TN : Touzi Decomposition
iki 3

Polatimetric Functionalities - 1 ¥
Paolarimetric Functionalities - 2 ¥

Polarimetric Segmentation  * H } & § Alpha Classification Faraday Ratation Estimation Palarisation Synthesis

- W iFicaki Polarimetric Signature
H ! & i alpha - wishart Classification Conformity CasFficient ql

Palarimetric Data Clustering  * Fuzzy - H / Alpha Classification Scattering Predominance Stokes Parameters
Scattering Diversity Compact Paolarimetric Mode

Polarimetric Data Analysis 4

Batch Process

Wishart Supervised Classification
Rule-Based Hierarchical Classification Degree of Purity O.P.CE
Depolatisation Indesx R.C5 Max
Alpha Approximation {Praks & Colin)
SYM Supervised Classification Entropy Approximation (Praks & Caolin)

Basic Scattering Mechanism Identification

Surface Inversion
RWOE PolSAR Inversion

Scattering Mechanisme Entropy (Freeman)
Data Statistics Scattering Mechanisme Entropy (tan Zvl)

pata Histograms | i DEM Estimation
[rata Profiles Kozlov Anisatropy

Lueneburg Anisotropy Polarisation Orientation Compensation

Sub-Aperture Analysis

Hiskogram Based Statistics
Polarized Point Scatterer Detection

- Pal5ARpro v5.0 - Run Trace Texture Analysis Aot Rtin — — —
inse window Dpenrar i ; DiFFerentiaT Reflectivicy (ZDR) Deco_mpr:nstmn d
Open Window PolSARpro +5.0 Main Menu Clustering Process Applications

Parameter Averaging -

§=-]li ) Daka Sebs &veraging




Do it Yourself:
Select some elements, set the
parameters and view the

corresponding BMP files
(select BMP).

Window Size = 3

el >

¥ Decomposition / Feconstruction

Output Format % T3 © C3

Output Directary - 0dd Bounce Component

ID:JS.&N_FH.&NEISED_HS2_MapF|eady_FF|E3_DDD

;WE

Output Directary - Double Bounce Component

ID:.n"S.fi‘n.N_FFMNEISED_HS2_MapF|eady_FF|E3_DBL

;WE

Output Directary - Waolume Component

ID:.n"S.fi‘n.N_FFMNEISED_HS2_MapF|eady_FF|E3_\-"DL

;WE

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




= PalSA&Rpra «5.0 - Run Trace

Do it Yourself:

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

Window Size = 3

>

composition / Reconstruction

Output Format € T3 © C3

Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu




Pauli Freeman 3




Pauli Yamaguchi Y40
L vamaguchi4_v4o_Re_ 5




Pauli Yamaguchi Y4R
L vamaguchm_MR_Rell




Pauli Yamaguchi S4R
L vamaguchi4_s4R_RGB_




Pauli Yamaguchi G4U1
L vamaguchi4_r34u1_R_ 5




Pauli Yamaguchi G4U2
L vamaguchm_ﬁauz_R_ 5




Pauli Van Zyl 3



[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process ]

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




= PalSA&Rpra «5.0 - Run Trace

Linear {+45 [ -45)

Circular (LR
Elliptical {phi, tau)

¥
Matriz Elements
Correlation Coefficients

Elliptical Basis Change 4

Polarimetric Speckle Filker 4

H ! & alpha Decomposition #
Polarimetric Decompositions — *

Polatimetric Functionalities - 1 ¥
Paolarimetric Functionalities - 2 ¥

Polarimetric Segmentation b

_
Polarimetric Data Analysis 4

Polarimetric Daka Clustering

Batch Process

Biox Zar Filker

Box Car - Edge Filter
. Lopez Filker
Gaussian Filker

IDAN Filker

1.3, Lee Refined Filker
1.5, Lee Sigma Filker

P.W.F Filter

Edge Detectar

Decomposition Parameters
Eigenwvector Set Parameters
Eigenvalue Set Parameters

JRH : Huynen Decomposition
RME1 : Barnes 1 Decampasition
RMBZ : Batnes 2 Decomposition
SRC ¢ Cloude Decomposition
WaH1 : Holm 1 Decomposition
WAHZ : Holm 2 Decompaosition
Haa  H [ A ) alpha Decomposition

FREZ : Freeman 2 Cormponents Decormposition
FRES : Freeman 3 Components Decomposition
WZ3 : Wan Zvl 3 Components Decompasition
YAM3 ¢ Yamaguchi 3 Components Decormpasition
WA 1 Yamaguchi 4 Components Decomposition
MEU : Meurnann 2 Cormponents Decormposition

KR ¢ Krogager Decomposition

CAM : Cameron Decomposition

TSVM : Touzi Decompoasition

< H [ & | alpha - wishark Classification >

Faraday Raotation Estimation

Fuzzy - H alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Confarmity Coefficient
Scattering Predominance
Scattering Diversiky

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

Basic Scattering Mechanism Identification

WM Supervised Classification

[rata Statiskics
Data Histograms
Draka Profiles

Hiskogram Based Statistics

Texture Analysis

Deqgree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (tan Zvl)

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisatropy
Lueneburg Anisotropy

DEM Estimation

Polarized Point Scatterer Detection

Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu

i}

Clustering Process
Parameter Averaging

Reflectivity Fatio
Differential Reflectivity (ZDR)

Polarisation Orientation Compensation

—— Decompasition —ﬂ
Applications

Daka Sets Averaging




f Data Processing: Wishart H / A / Alpha Classification ﬂ
— |nput Directory

|E:.-"D ataDirectory_MapReady/T3

— Output Directary

IEZ.-"D ataDirectory_MapFeady ;"Iﬁ il
Irit B I'I End Row I'I h44 Irit Cal I'I End Caol |932

—"Wizhart H / & / Alpha Classification

% of Pixelzs Switching Claszs I'I 1]
b amiriurn Mumber of [terations I'ID I BMP

Window Size |3
Entropy———— Anisobropy—————— flpha————————
ﬂentmw e ﬂanisutmpy | ﬂalpha =] Update |

— Color Maps

Calortdap 8 II::;"D acuments and Settings/Eric POTTIER /tpplication Data/PalSARpra_d G2 | Edit
ColorMap 16 IE:.-"D ocuments and Settings/Eric POTTIER Abpplication Data/PalSARpro_4 [Z-

™ Pauli [5171+522] [S12+521] 1511-522]
™ Sinclair [S11] 157 2+521)42] 1522

o £l

[~ Coded Colomap

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

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




# Data Processing: Wishart H / A / Alpha Classification

r Input Directar

||C:JDataDilectory_MapHeadyf’T3 ‘

— Output Directory

C:/D ataDirectony_MapReady

DATADIR
HicE EI
Iriit B ow IT_ End Row W

Init Col 1 End Cal 332
—'wishait H # & / dlpha Classification

*% of Pixels Switching Class |10

Maimurn Humber of lterations | 10

I EMF II
‘window Size 3
Entrop: Anigotiop, Alpha
ﬂentlopy j ﬂanisanopy j ﬂalpha j ﬂl
- o Mo II
ColorMap 8 |E'fDn:umenls and Settings/Eric POTTIERA&pplication Data/PolSARpra_4 =
Colotap 16 IC.fDUcumenls and Settings/Eric POTTIER 24pplication Data/PolSARpo 4 2
™ Fauli 1511+522] |512+521] [511-522]
I Coded Colormap o
I Sinclai 5111 [512+521)72] |522] II W I t H | h | x b
m Exit

Wishart H_A_alpha class X.bmp

X =window size

Do it Yourself:

Set the parameters, run and view
the corresponding BMP files.

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




ff wishart_H_alpha_class_3.bmap ff wishart_H_A_alpha_class_3.bn

x x
JNEE _ANN BOO [ /NN (ANNNNN




ff wishart_H_alpha_class 3 ff wishart H_A_alpha_class




[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process ]

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H / A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




Linear {+45 [ -45)

Circular (LR

Elliptical {phi, tau) Box Car Filer

¥
Matriz Elements
Correlation Coefficients

Elliptical Basis Change

Polarimetric Speckle Filker

H ! a ! alpha Decomposition
Palarimetric Decompositions

Palarimetric Functionalities - 1
Paolarimetric Functionalities - 2

Polarimetric Segmentation

Polarimetric Data Analysis

Polarimetric Data Clustering

. Lopez Filker
Gaussian Filker
IDAN Filker

Box Car - Edge Filter

1.3, Lee Refined Filker
1.5, Lee Sigma Filker

P.W.F Filter

Edge Detectar

JRH : Huynen Decomposition
RME1 : Barnes 1 Decampasition
RMBZ : Batnes 2 Decomposition
SRC ¢ Cloude Decomposition
WaH1 : Holm 1 Decomposition
WAHZ : Holm 2 Decompaosition
Haa  H [ A ) alpha Decomposition

FREZ : Freeman 2 Cormponents Decormposition
FRES : Freeman 3 Components Decomposition
WZ3 : Wan Zvl 3 Components Decompasition
YAM3 ¢ Yamaguchi 3 Components Decormpasition
WA 1 Yamaguchi 4 Components Decomposition
MEU : Meurnann 2 Cormponents Decormposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigenvalue Set Parameters

KR ¢ Krogager Decomposition

CAM : Cameron Decomposition

H | & | Alpha Classification
H ! & i alpha - wishart Classification

TSVM : Touzi Decompoasition

Faraday Raotation Estimation

Batch Process

Fuzzy - H alpha Classification

‘Wishart Supervised Classificatiop
Rule-Based Hierarchical Classification

Confarmity Coefficient
Scattering Predominance
Scattering Diversiky

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

Basic Scattering Mechanism Identification

WM Supervised Classification

[rata Statiskics
Data Histograms
Draka Profiles

Hiskogram Based Statistics

= PalSA&Rpra «5.0 - Run Trace

Texture Analysis

Deqgree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (tan Zvl)

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisatropy
Lueneburg Anisotropy

DEM Estimation

Polarized Point Scatterer Detection

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

i}

Clustering Process
Parameter Averaging

Reflectivity Fatio
Differential Reflectivity (ZDR)

Polarisation Orientation Compensation

—— Decompasition —ﬂ
Applications

Daka Sets Averaging
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I Data Processing: Wishart Supervised Classification

— Input Directony

|I::.n"DataD irectory_bapReadp/T3

— Output Directony

I|:Z.-"DataDilBCtDl_',l_MapHBad_l,l .l"lﬁ i‘l
| nitRow i EndRow  [1544  IntCal |1 EndCol  [532 |
| FULL-POLGAR SUPERVISED CLASSIFIER

— Clazsification Configuration

¥ BHP, [ PReject Class I¥ Confusion Matris
Wwindo Siz@ Fieject R atio I Ch Editar | ChA Editar |

— Color Maps

Colartap 16 |E:£Documents and Settings/Enic POTTIER ASpplication Data/PolSARprao_ Bq'l Edit |

T Pauli [511+522] [5124521] 511-522|

[ Coded Colormap -
[T Sinclai IST1] 11512+521)42] 1522

— Training Areas

Areaz File |I::.n"DataD irectory_b apReadpdT 3fraining_areas. bt

g Graphic E ditar | Text Editar | Run Training Process |

Set File |I::.n"DataD irectony_b apReadpdT 3Mraining_cluster_centers. bin

ol

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




if Data Processing: Wishart Supervised Classification |
— Input Directony

|I::.n"DataD irectory_bMapReadp/T3

— Output Directony

;ﬁ

| nitRow i EndRow  [1544  InitCol |1 EndCol  [332 |

|E:.n"DataD irectory_bapReady

| FULL-POLSAR SUPERVISED CLASSIFIER

— Clazzification Configuration
v Confusion Matrix

Ch Editor | CHMR Editor |

v EMP [~ Reject Class
wiindow Size |1 Reject A atio I

— Color Mapz

Colartap 16 |E:£Documents and Settingz/Eric POTTIERASpplication D ata/PolSARpro_ ﬁ:l Edit |

T Pauli 5114522 [512+521] |511-522)

[ Coded Colormap -
[T Sinclai 511 [1512+521)42] 1522

— Training Areas

Areaz File |I::.n"DataD irectory_b apReady/T 2 Araining_areas. bt @l
Graphic E ditar | Text Editar | Run Training Process |

Set File |I::.n"DataD irectony_k apReady/T 3 Araining_cluster_centers. bin s |

ol

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu

=

~N O

Select the Output Directory

. Select the Output Image Number of Rows and

Columns

. Select BMP creation files, Rgect Class and

Confusion Matrix. Note: BMP and Confusion
Matrix are selected by default

. Enter the Window Size (Nwin = ?) and the

Reject Ratio Coefficient (if Rgect Class optionis
sel ected)

. Edit the ColorMap and choose the colours

associated to the different classes

. Select (or not) the Coded ColorMap option
. Enter the name of the Training Areas list text file

The default output file name is set to:
Config/ training_areas.txt

: Open Graphic Editor to define graphically the

Areas of Interest (Aol) or run Text Editor to enter
the coordinates of the Areas of Interest (Aol)in
the Training Areas text file

: Run Training Process. This program will define

the training clusters centres from the selected
Areas of Interest (Aol).

10 : Run the Wishart Supervised Classification

procedure

i1}




¢ Train... M=1E]
1 T t E i i,

: Create anew Training Class and add it to the list.
: Delete the current Training Class from the list.
: Create anew Training Area and add it to the list of the current Training Class.
: Delete the current Training Areafrom thelist.
: Clear the different contours on the chosen image.
: Delete all the Training Classes and associated Training Areas from the list.
: Save the Training Class and associated Training Areas list.
The default output file nameis set to MD / training_areas.txt.
: Rectangular selection of Area of Interest (Aol).
: Polygonal selection of Area of Interest (Aol).

Note: The contour is automatically closed by clicking on the Mouse Right Button.
10 : Toggle selected area contour color (black / white).
« Class #: Redraw all the Trai ning Areas of the current Training Class.

e Class«w: Move in the up/down direction in the Training Class list.

rciszj:;;foupefﬁ;;mce « Area f: Redraw the current Training Area of the current Training Class.
Open‘window Pol34Fipio v50MainMene -~ Areg «w: Move in the up/down direction in the Training Arealist of the current Training Class.

~No oabhwN PR

© 00




f Data Processing: Wishart Supervised Classification
0 P 77 g Are. X

|— Input Director ‘ E—_———— =

||E /DataDirectory_MapReady/T3 IClass |1_ Firy
|—Dutput Directar - ~ E
el il —l —l

|| C:/Datalirectony_MapReady

[ mitRow [ EndRow  [154¢  InkCal |1 EndCol  [532 | [frea[ T ﬂl
[ FULL-POLSAR SUPERVISED CLASSIFIER Newl Da|||§

i Classification Configuration

¥ BMP I~ Reject Class ¥ Confusion Matris: Clear | Feset
‘Window Size IW Reject Ratio CM Editar CMR Editor | D

— Caolor Map:
Colortdap 16 IC:fDocuments and Settings/Eric POTTIER AApplication Data/PolSaFpro_ 2| Edit Save ﬂ E it |

= Paui 1511+522] [512+521] 1511-522)
I Sinclair 5111 I[512+521)42] 1522

I Coded Colormap

— Training Area:

Areas File IC: /D atalirectany_MapReady/T 3Araining_areas. bt

Graphic E ditar | Text Editar | Run Training Process

Set File IE..-’D atalirectom_bapReadp/T 3/Maining_cluster_centers.bin

Run E

= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu




f Data Processing: Wishart Supervised Classification

DATADIR
I Input Directory

||E /DataDirectory_MapReady/T3 ‘
r Output Director
||C /Dratalirectony_tapReady ."lﬁ |

[ mitRow [ EndRow  [156¢  IntCol |1 EndCol  [532 | II

| FULL-POLSAR SUPERVISED CLASSIFIER

— Classification Configuration

¥ EMP I Reject Class [V Confusion Matrix ..
Window Size [T Reject Ratio CH Editor | CMR Editor | RU n Tr ani ng Pr ocess
— Color Map:

CalarMap 16 IE:fDot:uments and Settings/Eric POTTIERAApplication Data/PolSARpra_ ﬁl Edit

™ Sinclair 5111 I512+521)42 1522

— Training A

[~ Pauli 15114522 51246211 511522 -
™ Coded Colomap

Training_cluster _set.omp

Areas File IE' /D atalirectony_MapFReady/T 3/training_areas. tat = |

Graphic E ditar | Text Editar | Run Training Process |
Set File IE:.-’DalaDlrectmy_MapF\eady.-’T3.1‘llalnmg_cluster_centers.bln EI Ru n CI m fi Cati On
Fun ﬂ Exxit |

Supervised class X.bin
Supervised _class rg_X.bin

. Confusion_matrix_X.txt
Do it Yourself: Confusion_matrix_rej_X.txt

Set the parameters, select :

. . _|| Supervised class X.bm
different classes, run and view ] Sugervi@—dass—rej xl.obmp
the corresponding BMP files. Classified_cluster_set.bmp

Classified_cluster_set_re.bmp
= PalSA&Rpra «5.0 - Run Trace

Cloze Window Open PSP = Wi i ﬂ
Open Window PolSARpro +5.0 Main Menu X Wi ndOW Sze










f Data Processing: Wishart Supervised Classification

x|
— Input Directan
|C:a’DataDirectory_MapF!eadya’H
— Output Directory
|EI:a’DataDirectory_MapF!eady a"lﬁ
| nitRow 1 EndRow  [1544  ItCol |1 EndCol  [332 |

| |Jpdate the Colorkd ap

— Clazsgification Configuration

v EmMP [ Reject Class

"Window Size |1 Reject Ratio ID.D

v Confusion Matrix

Ch Editor | M

— Color Mapz

T Pauli (5114522 [512+521] |511-522)

[ Coded Colomap -
[~ Sinclair [S11] [1512+521)42] 1522

Colortap 16 |C:£Dncumenls and Settingz/Eric POTTIER /&pplication D ata/PolSARpro_ ﬁ:l Edit |

— Training fueas

Areaz File |C: fDatalirectony b apReady/T 2 Araining_areas. bt

Graphic Editar | Text Editar | Run Training Process |

Set File |C: fDatalirectony b apReady /T 2Mraining_cluster_centers. bin

Je]

= PalSA&Rpra «5.0 - Run Trace

ff C:/DataDirectory_MapReady; T3/ confusion_matrix_ 1.kt

= = i [~ “Wwiap Test Mode Exit |

COMFUSION MATRIA

Rows represent the user defined clusters
Caoluring reprezent the seqmented clusters
A number located at & postion 1) represents
the amount of pikels in percent belanging to
the uzer defined area | that were azzigned to
clusterJ during the supervized clazsification

C1 C2 C3 C4 Ch [
1 10000  0.00 0.00 0.00 0.00 0.00
Cz2 0.00
C3 0.45
C4 0.00
C5 0.00
Ck 0.0a

Clazz populations

Cloze Window Open PSP

Open Window PolSARpro +5.0 Main Menu
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[ Configuration ]

z > Input Data File:
[ Data Import »Spaceborne Sensors
» Extract Raw Data

A 4

[ Data Process ]

» Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»>Van Zyl
» Polarimetric Functionalities
»Polarimetric Synthesis
»Polarimetric Signatures
»Polarized Point Scatterer Detection
» Polarimetric Segmentation
»Wishart - H/ A/ alpha classification
» Supervised Wishart classification
» Support Vector Machine Classification




Linear {+45 [ -45)

Circular (LR

Elliptical {phi, tau) Box Car Filer

¥
Matriz Elements
Correlation Coefficients

Elliptical Basis Change

Polarimetric Speckle Filker

H ! a ! alpha Decomposition
Palarimetric Decompositions

Palarimetric Functionalities - 1
Paolarimetric Functionalities - 2

Polarimetric Segmentation

Polarimetric Data Analysis

Polarimetric Data Clustering

. Lopez Filker
Gaussian Filker
IDAN Filker

Box Car - Edge Filter

1.3, Lee Refined Filker
1.5, Lee Sigma Filker

P.W.F Filter

Edge Detectar

JRH : Huynen Decomposition
RME1 : Barnes 1 Decampasition
RMBZ : Batnes 2 Decomposition
SRC ¢ Cloude Decomposition
WaH1 : Holm 1 Decomposition
WAHZ : Holm 2 Decompaosition
Haa  H [ A ) alpha Decomposition

FREZ : Freeman 2 Cormponents Decormposition
FRES : Freeman 3 Components Decomposition
WZ3 : Wan Zvl 3 Components Decompasition
YAM3 ¢ Yamaguchi 3 Components Decormpasition
WA 1 Yamaguchi 4 Components Decomposition
MEU : Meurnann 2 Cormponents Decormposition

Decomposition Parameters
Eigenwvector Set Parameters
Eigenvalue Set Parameters

KR ¢ Krogager Decomposition

CAM : Cameron Decomposition

H | & | Alpha Classification
H ! & i alpha - wishart Classification

TSVM : Touzi Decompoasition

Faraday Raotation Estimation

Batch Process

Fuzzy - H alpha Classification

Wishart Supervised Classification
Rule-Based Hierarchical Classification

Confarmity Coefficient
Scattering Predominance
Scattering Diversiky

Polarisation Synthesis
Polarimetric Signature

Stokes Parameters
Compact Paolarimetric Mode

Basic Scattering Mechanism Identification

WM Supervised Classification

[rata Statiskics
Data Histograms
Draka Profiles

Hiskogram Based Statistics

= PalSA&Rpra «5.0 - Run Trace

Texture Analysis

Deqgree of Purity

Depolarisation Inde:x

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

O.P.CE
R.C.5 Max

Scattering Mechanisme Entropy (Freeman)
Scattering Mechanisme Entropy (tan Zvl)

Surface Inversion
RWOE PolSAR Inversion

Sub-Aperture Analysis

Kozlow Anisatropy
Lueneburg Anisotropy

DEM Estimation

Polarized Point Scatterer Detection

Cloze Window Open PSP
Open Window PolSARpro +5.0 Main Menu
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Clustering Process
Parameter Averaging

Reflectivity Fatio
Differential Reflectivity (ZDR)

Polarisation Orientation Compensation

—— Decompasition —ﬂ
Applications

Daka Sets Averaging
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Step 3 - Color Maps
Colorkap 16 |C:a’Users;’epnttien’.&ppDatax’HDaminng’oIS.&Hpn:-_5.D.DJCDIDIMapx’Supewised_l:olorMam B.pal ﬁl Edit |

i
@ﬁed Colarmap "
inclair

Step 4 - 5b Parameter Setting

— Input Polarinetric Indizators
f* T3

7 Dther Selectl

— Step 5 - Kemel Parameter

+ REBF [~ RECOMM&ANDED
Cnstl 100

Gamma = 1/sigma IU_4444£ Optimisation parameters
Setup and Run |

[S11+522] 1512+521] 1511-522|
IS11] 11512452142 1522

Output S parameters

[~ Class Probahility [~ EMP

[~ Mean Hyperplane Distance I EMP
Ugeful but time conzuming

Sampling option

¥ Training sampling I a00

[ If important unbalanced training point

" Polunomial © Linear

Degree I

E it |

Step 6 - Bun Clazzification |

Gl

e o]
Fel o]
S T

ol Ll

Do W e Jper

Open Window PolSARpro +5.0 Main Menu
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Step 3 - Color Maps
Colortap 16 |EI:a’Users;’epnttiermppDatax’Hoaminga’PDIS.&Hpru:u_5.D.D.n"Cu:qu:nrMapx’Supervised_EoIorMap'l B.pal Bq'l Edit |

W Pauli [5114522] 15124521] 511-522|

V¥ Coded Colormap o
[~ Sinclair ST 1512+521)42] 1522

Step 4 - 5WM Parameter Setting

— Input Polarinetric Indizators Sampling option — Output SVM parameters
T3 il
¥ Training sampling I a00 I Class Prababilty r

. . . [ Mean Hyperplane Distan
 Other  Select | [ If important unbalanced training point Bl = [ A#fP
Useful but time i

— Step B - Kemel Parameter

>l B
&+ REF v FIEEEIMMANDEN Adnamial  Linear

Cost | 163584 Gamma = 1/sigma |0.5§000  Optimisation parameters ’ Degres I
Setup and Run | /

NG
\_/
Step B - Bun Clazzification ’ ﬂ

E it |

To5E WINdoW Upen Far
Open Window PolSARpro +5.0 Main Menu
















