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PolSARpro v5.0 SOFTWARE

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

e I Envimnment  Impot Eooye

1858 i

PolSARpro Full Software
- Single Data Set

— Multi Data Sets

Spaceborne Sensors: Airborne Sensors:

ALOS, ENVISAT AIRSAR, Convair, EMISAR
RADARSAT?2, TerraSar, SIR-C ESAR, PISAR, RAMSES

PolSARpro - Single Data Set package

5.0 Main Menu
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MAIN MENU

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

Enviranment  Impart : Display  Calibratior §|

# polarimetric SAR Data Processing

Single Data Set

Multi Data Sets »

# polarimetric SAR Data Processing and Educational Tool v4.0 - Menu

Cerrvert
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MAIN MENU

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

nvirarment  Import

Environment Display

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

witonnement  Import Convert Process Jizplay  Calibration

Import Data . .
Calibration Assessment

Process Data

Convert Data
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import J »Spaceborne Sensors
» Extract Raw Data

\ 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
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ENVIRONNEMENT

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

nvirarment  Import

Environment

+" Polarimetric SAR Data Processing and Educationa/fool 4.0 - Menu

wirohnement  Import Conwvert Procesz Digplay  Calibration

Import Data . .
Calibration Assessment

Process Data

Convert Data
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ENVIRONMENT

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

"l" - | Enviranment  Import  Corert

ff En¥ironment
b ain Input Directon

C:/Databirectony

[~ Binamy Data C

Columns
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[ Configuration ]

Y » Input Data File:
[ Data Import J »Spaceborne Sensors
» Extract Raw Data

\ 4

[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
»Freeman
»Van Zyl
» Polarimetric Functionalities
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PROCESS DATA

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

nvirarment  Import

Environment

\ Polarimetric SAR Data Processing and Educational/fool v4.0 - Menu

Ervironnement  Import Convert Process Digplay  Calibration

Import Data . .
Calibration Assessment

Process Data

Convert Data
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PROCESS DATA

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

Impert

g

WAHZ : Ho
HAA tH A [ Alpha D

Batch Pro

Differential Ref
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EIGENVALUE SET PARAMETERS

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

Envimnment  Impot Conve ooess  Dhsplay  Callbration B

g

[¥ BMP
¥ BMP
™ EMP
I EmP
¥ BMP

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

corresponding BMP files

(select BMP).

-Run Tra

Window Size = 3

LU 1A rMenuy

E.Pottier
Eurog: Space: A ¥ (2013)
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PROCESS DATA

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

Impert

WAHZ : Ho
HAA tH A [ Alpha D

Batch Pro

Differential Ref
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POLARIMETRIC DECOMPOSITION

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

"l" -~ | Envionmert  Impott Conyer ; . Display  Callbration '- '2”";
. — — o

[T TglG TolG TolG

[T auto  Min I b & I

Output Format & T3

Do it Yourself: _ -
Select some elements, set the AN FF oo FRESDEL
parameters and view the Output Direstary - Valume Component
corresponding BMP files :
(select BMP).

Window Size = 3

- Run Trace

tdain Menu

E.Pottier
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POLARIMETRIC DECOMPOSITION

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

En-nrurumem Impat  Corpett Procesz  Dizplay -[;él_ltuatll:urr '2”"; 2 — ﬂ i
CEE e T S

Irit Col I 1 End Cal
 wAmydow Size Bow IT wiindow Size Col I_

[T TglG TolG TolG [~ BMP Target Generators [TgtG)

Minirur / Masimum Yalues [ auts Min I b & I

G composition / R econstuction Output Format € T3 3

Do it Yourself:

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

Window Size = 3
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[ Configuration ]

Y » Input Data File:
[ Data Import J »Spaceborne Sensors
» Extract Raw Data
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[ Data Process

J > Eigenvalue Parameters
» Polarimetric Decomposition
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» Polarimetric Functionalities
»Polarimetric Synthesis
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Impert

g
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Batch Pro

Differential Ref
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POLARIZATION SYNTHESIS

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

I - | Envianment  Impot Coryert Prog isplay  Callbrstionn g AASE ﬂ g
3 3 g : l'.:_ — i - | I% I ¥ i ¥

f Data Processing: Polarisation Synthesis
Input Directony

g

sDataDirectory bMapReady/T 3
Cutput Drirecharny

cADatalirecton bapR eady

It F o I End FHaw I Rd44 It Cal I Ernd Cal
v oo [~ 030 45 [ 0BD [ Left
[~ 090 [~ 120 5 [~ 150 ¥ Right

f* Pauli Decompozitian I511+522] 151245217 [511-522

W RGE BMP File
" Sinclair Decomposition [S11] [512+521)42] |522

[ BMP File for each [511] (dB)
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[ Configuration ]

Y » Input Data File:
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[ Data Process
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POLARIZED POINT SCATTERER DETECTION
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: Ervionment  Impot  Comverl  Process D :Lay Callbration ﬁ '2”'":’ > —! m J J NS it | | Abaut
o] CeENENCRrs - SR bl -

vASAN_FRAMCISCO_AL0S_MapReady/T3
Cutput Directory
vASAN_FRAMCISCO_ALOS_MapReady

Init B I 1 End Row I 1544 Irit Col I 1 End Cal

Output File

ppa_detection. bin
P.P.5 Detection

v BMF  Window Size Fow A Window Size Col A — —
¥ BMP window Size Row | indow Size Cal | pl [ 06 aphat [ 40
Fun | E
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WISHART - H/A/alpha CLASSIFICATION

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

7 Enviranment  Import  Corert Frocess  Digplay  Calibration o -"—"*“* = m— E J J ﬂ Q s
T P T e

{f Data Processing: Wishart H / A / &lpha Classification
[nput Directon

C:./Datalirectory_kapReady /T3

Clutput Directany

C:/Datalirectony_tMapReady

End Bow I R44 [rit Cal I End Cal

¥ EMP

I Paui 15114522 151245
™ Sinclai [ST1] 51
Do it Yourself:

Set the parameters, run and view
the corresponding BMP files.
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WISHART - H/A/alpha CLASSIFICATION

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

"l" -~ | Enviranment  Import  Coryert Process  Display  Callbration '- ‘- E'--"“E"s'i‘: — ﬂ ;
ST PR ol T

: | | DATADIR | |
e D Lo B configixt
' P o ﬁl [T3x3] Elements

-|| Wishart H alpha class X.bin

Wishart H_A_alpha class X.bin

-ll Wishart_H_alpha_class X.bmp

Wishart H_A_alpha _class X.bmp

X =window size

Do it Yourself:
Set the parameters, run and view
the corresponding BMP files.
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SUPERVISED CLASSIFICATION
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Envimnment  Impot E o Display  Callbration

g

{ Training AretgEd |
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I h44 Irit Cal End Cal

v ConfL bl atris
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nd Settings/Eric POTTIER A2

T Pauli 1511
[T Sinclair 1511
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Run Training

E.Pottier
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SUPERVISED CLASSIFICATION &%esa

 Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu s = B3
E Envionment  Impot  Conwsit Process  Display Callbeation ‘H_EI w; | o " Pl =l el @ el L&l ] WJI_
o— o , 1. Select the Output Directory -
EHEO =N L& —l—I! ] 2 : Select the Output Image Number of Rows and L%
ff Data Processing: Wishart Supervised Classification COI umns . . .
~ It Directory 3: Select BMP creation files, Reject Class and
|C:/DataDirectory_apReady/T3 Confusion Matrix. Note: BMP and Confusion
[ Output Directory Matrix are selected by default
|° /DataDiecton Hiapfieady I o 4 : Enter the Window Size (Nwin = ?) and the
| InitRow ]l EndRow  [1544  IntCol |1 EndCol  [332 | Reject Ratio Coefficient (if Reject Class option is
| FULL-POLSAR SUPERVISED CLASSIFIER Sel ectaj)
[ ieesfiesten Sonfiuiatn 5 : Edit the ColorMap and choose the colours

¥ EMP " Reject Class IV Corfusian Matrix
Window Size |1 Fieject B atio I Chd Editar | CkR Editar |

— Color Maps

associated to the different classes

. Select (or not) the Coded ColorMap option

. Enter the name of the Training Areaslist text file
The default output file name is set to:

(o))

\l

Colorkdap 16 |E:f"D|:|cuments and Settingz/Eric POTTIER AApplication Data/FPolSARpro_ ﬁ.’-l Edit |

[ Coded Colomap :: ::::ai[ |S1|15+151T2||[5|1S; +2;212]1£|2|'5|;§22' Config/ trai I”.li ng_ar eas.ixt . .
8 : Open Graphic Editor to define graphically the
A:-er::lli:illzAlr;?:DalaDirectory tapReady/ T3/ raining_areaz. bat Areas Of Interea (AOI) or run TeXt Edltor to enter
' ) ' the coordinates of the Areas of Interest (Aol)in
Graphic Editor | Text Editar | Fun Training Process | the Tral n| ng A reas teXt f| I e
Set File IE:a"DalaDirector_l,l_MapFlead_l,u'T3.-‘training_cluster_centers.bin 9 Run Tral nl ng Proce$. ThIS prograrn Wl I I dEfI ne
Fun j=) | the training clusters centres from the selected

Areas of Interest (Aol).
e 50 A T 10 : Run the Wishart Supervised Classification

Cloze *Window Open PSP prOCGdure
Open indow PolSaRpro «5.0 Main Menu

I~-)
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SUPERVISED CLASSIFICATION

! Polarimetric SAR Data Prncessmg and Educatlunal Tool ¥5.0 - Menu

Enviorment  Impart Comvert  Froges:

: 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 f%: Redraw all the Trai ning Areas of the current Training Class.
Class «»: Move in the up/down direction in the Training Class list.
Area fb: Redraw the current Traini ng Area of the current Training Class.
Area~w: Move in the up/down direction in the Training Arealist of the current Training Class.
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# Data Processing: Wishart Supervise x|
Inpuit Directary

| C:/Datalirectary_MapReady/T3

Output Directory

|EI:.-"DataD\reclory_MapHeady !'F |
Iriit Rows 1 End Row 1544 Irit Col 1 End Col 932

| FULL-POLSAR SUPERVISED CLASSIFIER

Clazsification Configuration

v BMP ™ Reject Class Iv' Confusion Matrix

window Size '1— ’_

Color Maps

Colarkdap 16 |C:KDocuments and Settings/Eric POTTIER /4pplication D ata/Pal54FRpro_ (2| Edit

-
™ Coded Colormap
-
Training Areas
Areaz File |E:.-"DataDlrector}LMapHeadw’T3ftra|n|nlareas.txt =
Graphic E ditar | Test Editar | Fun Training Process
Set File |C:JDataDilectory_MapFlBadyx’T3z’lrain\ng_cIuster_centels.bin =

o] ol ol

PolSARpro %5.0 - Run Trace

x
Cosl T ]

o ou
el |
o] ou
ol [ of

Cloze *Window Open PSP
Open indow PolSaRpro «5.0 Main Menu

5 5 | = |

i




SUPERVISED CLASSIFICATION

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

Ervironment  Import  Canyert Prog

|¢f, e |-‘*’-*’I_J.

| | DATADIR | |

B config.txt
-|| [T3x3] Elements

Run Training Process |- [=lilne ciccena

i“ Training_areas.bin
-|| Training_cluster_set.bmp

ﬁl Supervised_class X.bin

Supervised class rg_X.bin
i 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 - Sugervised‘dass‘rej Xr.)bmp
the corresponding BMP files. Classified_cluster_set.omp
Classified_cluster _set _rej.bmp

X =window size
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SUPERVISED CLASSIFICATION

# training_cluster_set.bmp {f classified_cluster_set_1.bmp
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SUPERVISED CLASSIFICATION

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

I Enviranment  Import  Corert Frocess  Digplay  Calibration HHEI f?’§ |

EE b PR

ata Processing: Wishart Supervised Classification ff C:/DataDirectory_MapReady/T3/confusion_matrix_1.txk

— Input Directory I Eq'rl | il I~ ‘wirap Test Made Esit |
|I::.-"DataDirectory_MapF!eadyf'TE — —————— |

COMNFUSION MATRIE ;l

— Output Directory

|I::.-"I:ilalaDireu:tor_l.J_r‘da|:th3au:I_l,I r"|T3 El'l Rows represent the user defined clusters

Columns represent the segmented cluzters
| Irit Row |1 EndRow  [1544 ImitCal |1 EndCol  |932 | A number Incated at & postion 1) represents
the amount of pizelz in percent belonging to
I Update the Coloit ap the uzer defi_neu:l areal tha; Were ass_i_gneg:l to
cluzster J during the supervised clazsification

— Classification Configuration

¥ BMP [~ Reject Class ¥ Contusion Matris

C1
Window Size I'l Feject Fatio ||:|,|:| Chd E ditor |% 100.00

C2 Q.00
— Calor Maps C3 0.45
C4 Q.00

Colomtdap 16 | C:/Documents and Settings/Eric POTTIER/Application Data/PolSARpo_ m’:l Edit | Eg ggg

T Pauli 151145221 15124521 1511522 Class populatiors

™ Coded Colarmap -
I Sinclair [517] 1512+521742] 1522

T raining Areas

Areaz File IE:!D atalirectory_MapReadps/T 3 raining_areas. tat

Graphic Editor | Text Editor | Fun Training Process |

Set File IE:!D atalirectory_MapReadps/T 3 raining_cluster_centers bin

ol

— PolSARpro «5.0 - Run Trace

Cloze *Window Open PSP ﬂ
Open indow PolSaRpro «5.0 Main Menu

*

I~-)
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PROCESSING CHAIN

[ Configuration ]

Y » Input Data File:
[ Data Import J »Spaceborne Sensors
» Extract Raw Data

\ 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
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PROCESS DATA

i Polarimetric SAR Data Processing and Educational Tool ¥5.0 - Menu

Impert

g

WAHZ : Ho
HAA tH A [ Alpha D

Folarimetr

Batch Pro

Differential Ref
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f i i J
!v | Erviranment  |moort Corpeetl Process Dlzplay
|

@ Data Processing: SWM Supervised Classification ﬁ;

Input Directory

[0-/5aN_FRANCISCO_AL0S_MapFieady/T3

Output Directary

[D:.-’SAN_FFL-’-'«NEISI:D_.-’-\LEI 5_MapReady

N

Step 1 - Training Areas

1544

[ it B ow End Row Irit Cal

End Cal

Areasz File |Eanig.-‘svm_training_areas.th

Step 2 - Clazsification Configuration
lv BMP
Step 3 - Color Maps

Iv Confusion Matrix

Text Editor

> A

Graphic E ditor ’
[ f

x
Iy
e | o]
Feal T &h]
Mew EIE

Chd Editar |

i
@ﬁed Colarmap .
inclair

Step 4 - 5% Parameter Setting

Input Polarimetric Indicators
* T3

" Other Selectl

Sampling option

[¥ Training sampling | 500

[ Ifimportant unbalanced training paint

Colortap 16 | C: /U zersepottier/Sppl ata/F oaming/PalsAR pro_5.0.0/Colorkd ap/S upervized Colorkd ap16.pal G2

E dit
[S1T+522] [S12+521] 1511522
[ST1] I[512+521042 1522
Dutput S4M parameters
[ Clasz Prabability [~ EMF

[ Mean Hyperplane Distance ™ BMP
| geful but ime consuming

Step 5 - Kemel Parameter

+ REF [~ RECOMMANDED
Cost| 100 Gamma = 1/zigma |0.4444¢:  Optimisation parameters
Setup and Run

il

Step B - Run Clazsification |

Open indow PolSaRpro «5.0 Main Menu

" Palynomial " Linear

Degree

=
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®
SUPPORT VECTOR MACHINE CLASSIFICATION &

E Ervionmert  Import  Convert  Frocess  Display  Calloation E fg_!;é? ___e_gmn_en_s_g @ | ﬂ J J @J J ﬂ g _ﬂ Qi

ES b

Dala Process

| =

Input Directorny
ID:.-"S;‘-‘-.N_FFI.&NEISED_.&LEIS_MapHead}IHTB ‘

Output Directary

(o754 N_FRANCISCO_ALOS_MapRieady EEl ”
Irit Fiaw | 1 End Fiow 1544 Irit Ceal | 1 End Col 528 |
Step 1 - Training Areaz Log2(C) C Log2(G) G

s -
Graphic Editar bdir El a I 2860 || Min H -5 IEI.I331 25
Areasz File |D:.»'S.-’-‘«N_FFEANI:ISI:D_ALDS_MapFEeadw'T3.»’svm_training_areas.l:-:t ﬁvl—l x s I_

Text Edit !
el Max alﬁhsam.n Max E:IlTl 10
Step 2 - Classification Configuration = b

¥ BMP ¥ Confusion Matris CH Editor | ‘ Step EE Step |1_
Step 3 - Color Maps

. ; ; ; 3 i g One best couple {E,G]
Colorkdap 16 Il:..r'LlSerS!ethtlera’.ﬁ.ppDataJ"HDamlng.-’F'DIS.ﬁ.Flpru_E.D.D:’CDIDrMap;"Supewlsed_l:DlmMap'l E.pal Drl E dit | Bluer ABF Kernel Patareters Optimisatior |

EI GI
v Paul [S17+522 1512+521] 1511-522]

¥ Coded Colomap

™ Sinclair [S17] [[512+521)42) 1522 m Exit and Save CY Paramsters I
Step 4 - 5%k Parameter Setting
— Input Polanmetric Indicators Sampling option — Qutput SYM parameters
13 ¥ Training sampling W [T Class Probahility r
 Other  Select | [ If impaortant unbalanced training point L/ Mean Hype.[plane o F
Usebul bt tirne

— Step 5 - Kemel Parameter

* REF v HEEDMMANDEN _Ztlynomial  Linear
Cost| 16324 Garmma = 1/gigma |0.5§000  Optimization parameters ) Degres I

Setup and Run | /

N 4
v
Step B - Bun Clazsification ’ E E xit |

O3E Winaow Jpen ﬂ
Open indow PolSaRpro «5.0 Main Menu

*
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