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POL-InSAR TRAINING COURSE
Shane R. CLOUDE

Algonthms for Optimum Interferogram Generation
POLInSAR for Bare Surface scattering

POLInSAR for Random Volume scattering
P(ILInbAP d surface .md random

for Vertical Structure..
erence Amplitude only...
ersion Accounting

* Recent Advances in Radar Polarimetry and Polarimetric
SAR Interferometry W.M. Boerner — 31 pages
* Basic Concepts in Radar Polarimetry
W.M. Boerner - 100 pages
* Advanced Concepts
E. Potticr, 3.5, L cc, L. Ferro-Famil — 65 pages
* POL-InSAR Training Course
S.R. Cloude - 44 pages
* PCT Training Course
S.R. Cloude - 55 pages
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PolSARpro v4.0 - Run Trace
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*Small Veg
*Forest
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f polSaRpro Simulator {c) Dr Mark L. Williams

im

PolSARproSim is a rapid, i
coherent, fully polarimetric

=10l

rf?||@:|

and interferometric SAR AR

S i mu I a t i on Of fo re St . |- /DEV_Pal5&Rpra_v3.0_track

ol s|

— Geometric Configuration

Flattorm Altibude [ m | I 3000, Horizontal Bazeling [ m ] I 100
Incidence Angle [ deg | I 45, Vertical Bazeline [ m ] I 1.0

— Spgtem Configuration

Cone ey (e) [T o) [ TR
— Ground Surface Configuration

Surface Properties [ Smoothest=0 .. Roughest =10 | |T:|1|

Ground Maisture Cantent [ Driest=0 ... Wwiettest =10 | |1_:|1|

Azimuth Ground Slope [ %] IT Range Ground Slope [ %] IT

b ark, “williams

— Forest Configuration

Tree Species Hedge (0] Pine(l1.2.3] Deciduous[4] I 4 A|V|
S Tree Height [ m ] I 18.0 Forest Stand Dengity [ stems / Ha ) I 300
Farest Stand Circular Area [Ha | I 0282745
I Randam Mumber Generatar | 35951 Save Config |
Firal Image Mumber of Raws 105 Firal Image Murber of Coluntis 14

= Configuration File

|| C./DEYV_PolSaRpro_v3.0trackD/pspzim_config

Run ﬂ ﬁl
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The SAR image is evaluated as a coherent sum of
scattering events from small elements of the scene

Direct-Ground, Direct-Volume
and Ground-Volume
contributions are included,
with both trees and short
vegetation comprising Volume
terms.

DECIDUOUS

RANDOM HEDGE . :
Given the map of tree locations

and dimensions a grid of points
is used to sample the attenuation
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Environment  Import

Corvert

Process  Digplay  Calibration

utput Master Director

“ C:./DEY_PolS&Rpra_w4.0/rack_master

Output Slave Director

“ - /DEV_PolSARpio_vd. O/rack_slave

— Geometric Configuration

Plattorm Alkitude [ m ]
Incidence Angle [ deg ]

Horizontal Baseline [ m ] 0.0

‘Wertical Baseline [ m )

3000
45,

— Sypstem Configuration

Centre Frequency [ GH:

X

Output M aster Directar

— Ground Suiface Configu |

|

|E'/DEV_F‘D\SAHprn_v4 O7track_master |

Surface Properties

|— Output Slave Directar

Ground Moisture Conter |

o|ae

| C./DEY PolSARpro wd.0ftrack_slave

Azimuth Ground Slope

Ground Suiface Square

— Geometric Configuration

Horizontal Baseline [ m ] 10.0
1.0

Platform Altitude [ m ] 3000
Incidence Angle [ deg | 45,

WVertical Bageling [ m ]

I R andom Mu

Final Image Mumber

— Spstem Configuration

Azimuth R esoluti 1.5
Centre Frequency [ GHz ) 1.30 St Rzl m]

Slant Range Resolution [ m ) 1.060ER

[Cunligulaliun Fil

Run

— Ground Surface Configuration

Suface Properties [ Smocthest =0 Fioughest =10 ] 0 Al
Ground Maisture Content [ Driest=0 ‘Wettest =10 ] 1 =]

Azimuth Ground Slope [ %] 20 Fiange Ground Slope [ %] 1.0

Ground Surface Square Area [Ha | 1.0

— Small Yegetation Configuration

Mean Yegetation Height [ m ] 0s

I Fiandom Mumber Generator 34432 Save Config
Final Image Mumber of Rows I Final Image Mumber of Calumis

7 Configuration Fil 1

’— Output Master Directory

“ C/DEV_FolSARpro_vd. 0/rack_master

’* Output Slave Directar

“ C/DEY_PolSRpio_va.Dirack_slave

— Geometric Configuration

Platform Altitude [ m ] 3000,
Incidence Angle [ deg ] 45,

Huorizontal Bazeline [ m] 100

Wertical Baselineg [ m )

o

— Swstem Canfiguration

Centre Frequency [ GHz | 1.30

Azimuth Resolution [ m ]

Slant Range Resolution [ m ] 1.060EE

[5

i Ground Surface Configuration

Surface Properties [ Smoothest =0

Ground Maisture Content [ Driest=0

Azimuth Ground Slope [ 2] 20

Roughest =10 | 0 ﬂll
Wwattest =10 | 1 AIv
Range Ground Slope [ % ] 1.0

— Forest Configuration
Tree Species Hedge (0] Pine[1.2.3]
Tree Height [m ) ’T
Forest Stand Circular Area [Ha | ’W

Farest Stand Density [ stems # Ha ) 300

& al=]

Deciduous (4]

l Randorm Mumber Generator 34432

Final Image Mumber of Rows I

Save Config
Final Image Murmber of Colurmns I

= Configuration File

|
Run QI

o ]

Run

Exxit

— PolSARpra w4.0 - Aun Trace

Ground

Ground + Small Yegetation

_M = —Iﬂ" =

Ground

Garound + Small Yegetation

Open Window PolSARpro Ground + Small Yegetation Simulator
Open Window PolSARpro Forest Simulator




PolSARpro Simulators
Pol-InSAR Data

B=10m 0 = 45°

h=3kiI

h,=10m

Bragg Surface Scattering

Geometric configuration Ground Surface Configuration
Platform altitude : 3000m Surface properties : 0 (smoothest)
Incidence angle: 45° Ground moisture Content : 0 (driest)
Horizontal Baseline: 10m Azimuth / Range ground slope : 0 %
Vertical Baseline : Om

Forest configuration
System Configuration Tree Species : 0 (hedge)
Frequency : 1.5 GHz Tree Height: 10m
Azimuth resolution : 1.3811 m Forest stand density : 0.2
Range resolution : 0.6905 m Forest Stand Circular Area : 1 Ha
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f Polarimetric SAR Data Processing and Educational Tool v4.0 - Menu

e

10| x|
%ﬂ@ﬂﬂ@m About

f PolSARpro Simulator () D Mark L. Williai =10l x|
- ;

Dutput Master Directory

|C:."DEV_PQISAHplo_v3.D_trackD = ] @

Output Slave Directory

[C:/DEW_PalSARpro_v3.0_track1 = ] @Yy

Geometric Configuration
Horizontal Baseline [ m ) 10.0

Platform altitude [ m ) 3000
Incidence Angle [ deg ) 45, Wertical Baseline [m ] 1.0

Systemn Configuration

Azimuth Rezolut 15
Centre Frequency [ GHz ) 1.30 Zoubb i)

Slant Range Resolution [m ] 1.0B0B6

Ground Surface Configuration

Surface Properties [ Smoothest=0 ... Roughest=10] 0 Al>
Ground Moisturs Content [ Driest =0 Wwettest =10 ] 1 alw

Azimuth Ground Slope [ % ) 20 Range Ground Slope [ % ] 1.0

Forest Configuration

Tree Species Hedge[0] Pine[1.2.3] Deciduous[4] ’Tilﬂ
Tree Height [m ) ,T Forest Stand Density [ stems / Ha ) ,T
Forest Stand Circular Area [Ha | ’W

I Random Mumber Generator 35961 Sawe Config

Final Image Mumber of Rows 105

Final Image Mumber of Columns 141

Configuration File
| C:/DEV_PolSaRpra_v3.0_track0/pspsim_config

Run @] £

PolSARpro v4.0 - Run Trace

DATA_MASTERDIR

D config.txt
II s11.bin, s12.bin

s21.bin, s22.bin

DATA_SLAVEDIR

D config.txt
\/m s11.bin, s12.bin
s21.bin, s22.bin
S flat_earth.bin
| ]kebin

Cloze Window Dpen PSP
Openwindow PolSARpro 4.0 Main Menu

Ll L
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- Multi Data Sets

{f Pola imetric SAR Data Processing and Educational Tool v4.0 - Menu

Ergfonnement  Import Convert Process Display  Calibration

PolSARpro - Multi Data Sets package

PolSARpro v4.0 - Run Trace

Cloze ‘Window Dpen PSP
Open ‘Window PolS&Rpra

=
v 0 Main Menu
<
|
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‘ Iarimetric SAR Data Processing and Educational Tool v4.0 - Menu =101 x|
%ﬂ@ﬂﬂ@ Guit About
N P L T e 2 B S nest| Bl | D B
f Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu
=l e BT R |
Single Data Sek |
fulti Data Sets # Dual Pol-InSAR. Data Sets
Multi Time [ Freg Data Sets
{ Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu
E nwironment
-
i
PolSARpro v4.0 - Run Trace
T~ -
pen YWindow Fol Pro v, 31N Menu j ‘
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nwironment Convert  Process  Display
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E rmvironiment Corwert F"ru:u:iss Dizplay

PolS&Rpro w4.0 - Bun Trace

Open window Environment D ual

Close indow Environment Dual j
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-0/ x]
Convert  Process  Display EI % ﬂ @ E ﬂ @ Guit About

" Polarimetric SAR Data Processing and Educatiop@l Tool ¥4.0 - Menu

E rmvironiment Corwvert  Procesz Digplay

PolS&Rpro w4.0 - Bun Trace

Open window Environment D ual
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£ Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu

Environment Convert  Process  Display

FEEREEEEEE

x|

Main Input Master Directory
‘E SPOLIRSAR Training_Coursedt aster_Track o | @

Main Input Slave Dirsctony
‘C /POLINSAR Training_Course/Slave Track = k] @

" Binary Data Check [v EN¥ Canfig File ¥ MEST MetaData File
Display Size
Rows 844 i Colurnns 044 =ad Save
Color Maps

@ Unzupervized Colortd ap8 i\ Single Calortdap3 i\ Dbl Yol Sal Colortap27
:k\. Unzupervized Colort apd i\ Double Calorkdapd i\ Random ColorMap32
@.‘ Unsupervized Colotd ap16 i\ Yolume Coloritapd

Exit

PolS&Rpro w4.0 - Bun Trace

Open window Environment D ual
Close indow Environment Dual

Xl
Main Input b agter Directony
= (] Ay
= (] Ay

Iv MEST MetaData File

|C:JF'EILinS.-’-‘«FH Training_Courze M azter_Track ~

Main Input Slawve Directomy

|C:JF'EILinS.-’-‘«FH Training_Course/Slave_Track

[ Binary Data Check [+ EMYI Config File

Dizplay Size
| Rows 244 el sl | Colurnnz | 244 el sl Save
Color Mapz

& Unzupervized Colort apd & Single Colortap3 & Dbl %ol Sgl Colortd ap2?
& |Inzupervized Colorhdapd & Double Colortd apd & R andom Colortd ap32
& Unzupervized Coloritdapl B & Yolume Colorkd ap3

ol o

Uiy o



£ Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu

Environment Convert  Process  Display

—lojx|

FEEREEEEEE

Main Input Master Directory

x|
o 1] i
o l] 6

¥ MEST tetaData File

‘ C:/POLInSAR Training_Course/M aster_Track

Main Input Slave Dirsctony

‘C /POLINSAR Training_Course/Slave Track

" Binary Data Check [v EN¥ Canfig File

Display Size
Rows 844 i Colurnns 044 =ad Save
Color Maps

@ Unzupervized Colortd ap8 i\ Single Calortdap3 i\ Dbl Yol Sal Colortap27
:k\. Unzupervized Colort apd i\ Double Calorkdapd i\ Random ColorMap32
@.‘ Unsupervized Colotd ap16 i\ Yolume Coloritapd

Exit

PolS&Rpro w4.0 - Bun Trace

Open window Environment D ual
Close indow Environment Dual

Xl
Main Input b agter Directony
= (] Ay
= (] Ay

Iv MEST MetaData File

Save

| C:/POLINSAR Training_Course/Mazter_Track ~

Main Input Slawve Directomy

|C:JF'EILinS.-’-‘«FH Training_Course/Slave_Track

[ Binary Data Check

[+ EMYI Config File
Dizplay Size

| Rows 244 | Colurnnz |

Color Mapz

& |Inzupervized Colorhd apd
& |Inzupervized Colorhdapd
& |Unzupervized ColoritaplB

|8

Uiy o




Environment  [mport

Convert

Process  Display

Bl s

B ]
3]

S nest

x

|— tain Input Master Director

|‘ C:/POLInSAR Training_Course/M aster_Track Eil @l @”
Main Input Slave Director

|‘ C./POLINSAR Training_Course/Slave_Track Bl @l @”

| I” Binaiy Data Check

[¥ EMYI Config File

I NESTMelaDalaFle .|

— Display 5i.
[ Rows [ s -] [ Comns [ a4 a[+] M
— Calor kap:
gl Unzupervized Colortd ap8 gl Single Calortdap3 gl Dbl Yol Sal Colortap27
@I Unzupervized Colort apd gl Double Calorkdapd gl Random ColorMap32

%\- Unsupervized Colorhiap16 i\ Wolume Coloibdapd

— Main Input M agter Directory

| C:/POLINSAR Training_Course/Mazter_Track

O (2] Y

— Main Input Slawve Directony

|C:JF'EILinS.-’-‘«FH Training_Course/Slave_Track

E'-'||@r|

£ |

— Pols&Rpro +4.0 - Run Trac

[ Binary Data Check,

v EMVI Config File

¥ MEST MelaDataFile . |

a2

&“‘l |nzupervize

~iaix|

— Input Colort ap File
| Colort apwishart_Colorbdapl B pal

— Dutput Colorkd ap File

| Colart apwdizhart_Colortd ap16.pal

=
Bl ool ) oo oo N o7 W B o) BN BN OGS B S|
o] o

Save

Open window Environment D ual
Close indow Environment Dual

4d LI JOAIIUAIY LVLY | LJA LJINLIY | 1 1T3LAL LN, Lwary

— Dizplay Size
I Rows 244 A|V|| I Colurnnz | 244 A|V|| Save |
— Color Maps
o Clarkd 2 F | e nte Fotdbd | et et St Pk a7 |

Choose a color

= X
&' | Unsupervized Couleurs de baze :

gl Unzupervized I_ |
||

I_I_I_I_ll_l_

T ..
T ..
EEEEEEEN
0

Couleurs personnalizées :

Definir les couleurs persontalisées »» | Couleur [Unie Lurn. :|120 Bleu: IIJ

ak. I Annuler |

Teinte : IE Bouge Iﬁ
240 Wert: Iﬁ

Satur. :

Ajouter aux couleurs personnalisées |
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PolSARpro v4.0 - Run Trace

@@ﬂﬁﬂﬂ Quit | .| About
ot BB @ O = |

Spectral Estimation
Baseline Estimation

[sz]*

[Te] ¥

Coarse Co-Registration
Flat Earth Estimation
Flat Earth Removal
[52] Elements

Speckle Filker
Interferogram
Coherences Estimation
Coherences Analysis

Height Estimation

Polarization Coherence Tomography (PCT)

POLSAR Segrentation
POLINSAR. Segrentation

Data Analysis

Master
Slave

B Car Filker
Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane

Coherence Region - Optimurn Triplet

Irnwersion Procedures

Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles
Coeff of Yariation

Open wWindow Environment Dual
Close Window Environment Dual
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PolSARpro v4.0 - Run Trace

@@ﬂﬁﬂﬂ Quit | .| About
ot BB @ O = |

[sz]*

[Te] ¥

Spectral Estimation
Baseline Estimation

—

Coarse Co-Registration

Flat Earth Estimation L4
roval

[52] Elements L4

Speckle Filker L4

Interferogram

Coherences Estimation

Coherences Analysis 4

Height Estimation 4

Polarization Coherence Tomography (PCT)

POLSAR Segrentation

POLINSAR. Segmentation 4

Data Analysis 4

Master >
Ve

B Car Filker
Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane

Coherence Region - Optimurn Triplet

Irnwersion Procedures

Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles
Coeff of Yariation

Open wWindow Environment Dual
Close Window Environment Dual

=
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ff Data Processing: Sinclair Elements

Do it Yourself:
Select some elements, set the parameters and view the corresponding
BMP files (select BMP).
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# Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu g— 10 x|

@ E ﬂ @ Cuit About

Environment Convert  Process  Display

| 7 py30 x|

3| & &

Image Size

DATA_MASTERDIR

— 111_db.bmp P =100 =]
[ configaxt S T o b
. . g 04 Moo, S ’7>< I
II sll.b{n, le.bfn ==
s21.bin, s22.bin =k
r— Calor
- B
Axy.bin, Ixy.bin _ﬂs%
m Ixy_db.bin & 5| | 4
sxy_pha.bin —ﬂMaP -
Axy.bmp, Ixy.bmp lm'_m
Ixy_db.bmp

8| Ol o
sxy_pha.bmp e

PolS&Rpro w4.0 - Bun Trace

Open window Environment D ual ﬂ
Close indow Environment Dual
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PolSARpro v4.0 - Run Trace

@@ﬂﬁﬂﬂ Quit | .| About
ot BB @ O = |

Spectral Estimation
Baseline Estimation

[sz]*

[Te] ¥

Coarse Co-Registration
Flat Earth Estimation
Flat Earth Removal
[52] Elements

Speckle Filker

Interferogram

Coherences Estimation

Coherences Analysis

Height Estimation

Polarization Coherence Tomography (PCT)

POLSAR Segrentation
POLINSAR. Segrentation

Data Analysis

Master
Slave

B Car Filker
Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane

Coherence Region - Optimurn Triplet

Irnwersion Procedures

Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles
Coeff of Yariation

Open wWindow Environment Dual
Close Window Environment Dual
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Ervionment  [mpoit Convert Process  Display

# Interferogram Estimation

|— Input Master Director

||C /POLINS4AR_Training Course/taster_Track f Interferugram Estimation

[ Input Slave Diecer — Input Master Directory

C:/POLINSAR_Trsining_Course/Save_Track |C:/POLiInSAR_Trairing Course/M aster_Track
Output Master-Slave Directory
C

||E /POLINS&R_Training_Course/Master_Track_Slave_Track = InDUt Slave DII’EClDI’_‘,J

InitRew |1 EndRow |00 witcal 1 EndCol  |a01 | |C:a’F'DLinS.&H_Training_Cnursex’SIave_Trac:k

CHH & HY v C HHew  C HHW O Ll LR PRR
" |C:a’F'DLinS.&H_Training_Cnursex’Master_Track_Slave_Track .-"I ﬁl

CHH & Hy v O HH+wW O HH-W O LL LR O FRR |

"\magﬂ — Dutput Master-Slave Directary

Irit Row |1 EndReow |30 Irit Cal |1 EndCal |30

[~ Averaging M Image 1

CHH & HY Cw CHH+wW CHH-W O L C LR CFR

Run

— Image 2

CHH @ HY vy C HH+W C HH-WY O LL LR FRR

[~ Awveraging ’7F|0w I— - I—
Fun E Er:itl

Do it Yourself:

Select polarization channels, set the parameters and view the
corresponding BMP files.

Note:
The Output Directory is automatically set to: MasterDir_SlaveDir

— Pols&Rpro +4.0 - Run Trac

Open window Environment D ual
Close indow Environment Dual
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@ E ﬂ @ Cuit About

Environment Convert  Process  Display

x|

=
3| & &

Image Size

DATA_MASTERDIR_SLAVEDIR : C] [t [R] [oor

& mter ferogram_in_Hybn | i ”Mnuse Position
D config.txt

= xT
interferogram_XX_XX.bin

—Zoom
[
interferogram_XX_XX.bmp

Y. Y ]

r— Color

5 2l ] 2

r— Tools

& = m| 4

r— Calar Map

-
1800 180,00
—

8 O o

PolS&Rpro w4.0 - Bun Trace

Open window Environment D ual
Close indow Environment Dual
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PolSARpro v4.0 - Run Trace

@@ﬂﬁﬂﬂ Quit | .| About
ot BB @ O = |

Spectral Estimation
Baseline Estimation

[sz]*

[Te] ¥

Coarse Co-Registration
Flat Earth Estimation
Flat Earth Removal
[52] Elements

Speckle Filker
Interferogram
Coherences Estimation
Coherences Analysis

Height Estimation

Polarization Coherence Tomography (PCT)

POLSAR Segrentation
POLINSAR. Segrentation

Data Analysis

Master
Slave

B Car Filker
Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane

Coherence Region - Optimurn Triplet

Irnwersion Procedures

Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles
Coeff of Yariation

Open wWindow Environment Dual
Close Window Environment Dual
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Init Col

i End Cal I 01
¥ Conjugate

Do it Yourself:
Enter Flat Earth file name, set the parameters and run the function.

Note:
The Input Slave Directory is automatically set to: SlaveDir_FER
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# Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu i =] ﬁ
Enwironment Convert  Process  Display @ @ el ﬁ‘ ye }Ix‘ @ Guit About

=B LSRN B8 e il B8 B3 56 ors| DG e D ®

# POLInSAR Flat Earth Removal =101l

Input Master Directary

‘ C:/POLinS&R_Training_Course/Master_Track.

Input Slave Directony

‘C APOLinSAR_Training_Course/Slave_Track

Init Row 1 End Row 30 Init Col 1 End Col 301

2D Flat Earth File

C:/FOLINSAR_Trairing_Course./Slave._Track/Hat_sarhbin I |:| COHﬁg.tXt
[~ Sprmetrisation ¥ Conjugate _I
I . .
Output Master Directory - Sll-bln, Slz.bln

s21.bin, s22.bin

DATA_SLAVEDIR

‘ C:/POLINS&R_Training_Course/Master_Track,

Output Slave Directory

‘ C:/POLiInS&R_Training_Course/Slave_Track_FER

Fiun

Exit

DATA_SLAVEDIR_FER

D config.txt
II s11.bin, s12.bin
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—Image 2
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[~ Awveraging ’7How I— - I—
Fun E Er:itl

Do it Yourself:

Select polarization channels, set the parameters and view the
corresponding BMP files.

Note:
The Output Directory is automatically set to: MasterDir_SlaveDir_FER

— Pols&Rpro +4.0 - Run Trac

Open window Environment D ual
Close indow Environment Dual
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Open window Environment D ual ﬂ
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Coarse Co-Registration
Flat Earth Estimation
Flat Earth Removal
[52] Elements
Speckle Filker
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Coherences Estimation

Coherences Analysis
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POLINSAR. Segrentation
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Slave
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Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane

Coherence Region - Optimurn Triplet
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Do it Yourself:

Select polarization channels (linear, circular, pauli), set the
parameters (Box Car = 11x11) and view the corresponding
BMP files (select BMP).
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# Height Estimation from Inversion Procedures =10 x|
— Input Master - Slave Director

‘ C:/POLInSA&R_Training_CoursesMaster_Track_Slave_Track_FER =

&
[ mitRow [ EndRow  [301 mitcel  [i EndCol [ |
Update List

| ™ Polarimetric: Phase Centre Height Estimation

i Output Master - Slave Director

‘ C:/POLinS&R_Training_CoursesMaster_Track_Slave_Track_FER

Folarimetic Charnel  |HH = ‘

| ¥ DEM Differencing Algorithm ‘

| ¥ Coherence Amplitude [nversion Procedure ‘

[V Ground Phase Estimation and RVOG Inversion Frocedure

Median Window Size

“wieighting Coherence Fraction Factor 05

| Top Phase Centre H il ‘ | Ground Phaze Centre HH - - |
i 20 Kz Fil
|E'!F‘DL\nSAH_Tralmng_EnursafSIave_Track.r‘kz bin =
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=0l x|

if Height Estimation from Inversion Procedures
— |Input Maszter - Slave Directory

| C:/POLINSAR_Training_Coursedt aster_Track_Slave Track_FER

— Output M azter - Slave Directory

| C:/POLINSAR_Training_Coursedt aster_Track_Slave Track_FER

fl_
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| ¥ DEM Differencing Algarithm ‘
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— 20 Kz File

WWeighting Cokerence Fraction Factor 0h

| C./POLinSAR_Training_Courze/Slave_Track.kz.bin = |

i | 2 1

— Pols&Rpro +4.0 - Run Trac

Open window Environment D ual
Close indow Environment Dual
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| C:/POLINSAR_Training_Coursedt aster_Track_Slave Track_FER

Output Mazter - Slave Directary

| C:/POLINSAR_Training_Coursedt aster_Track_Slave Track_FER
1 i)l
|Update List

I Paolarimetric Phaze Centre Height Estimatian

Ikt Fraw End Row It Col 1

¥ DEM Differencing Algorithm
¥ Coherence Amplitude Inversion Procedure
v Ground Phaze Estimation and RYOG Inversion Procedure

Median Window Size || 11 =] «]

Top Phase Centre  [HY hd Ground Phase Centre

2D KzFile
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End Col
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wieighting Coherence Fraction Factar 0h

HH -4y d

| C./POLinSAR_Training_Course/Slave_Track,kz.bin
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PolS&Rpro w4.0 - Bun Trace

* DEM Differencing Algorithm

* Coherence Amplitude Inversion Procedure
* Ground Phase Estimation

* RVOG Inversion Procedure

Open window Environment D ual
Close indow Environment Dual
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I Maste - Slave Dieclory DATA_MASTERDIR_SLAVEDIR_FER
‘ C:/POLInSA&R_Training_CoursesMaster_Track_Slave_Track_FER ﬂ

Output Master - Slave Directory
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Do it Yourself:
Set the parameters (Median Size = 21, Ry \
Factor = 0.4)
and view the corresponding BMP files. HH-vV
o)
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# Data Analysis : Statistics - Histogram
|— Input Data Fil
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Input Data Format
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Do it Yourself:

Select a BMP file

Select a BIN file

Select Input Data Format
Select Show

Select Area

SAVE

PLOT
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if Data Analysis : Statistics - Histogram
— |Input D ata File

|E: JPOLINSAR_Training Course/Master_Track_Slave Track FER/phaze_center_height HV bin = |
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Do It Yourself &

Polarization Coherence Tomography (P.C.T)
Training Course
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z:z0+hv

Y Z:ZO

Vertical Structglrze function

f(z)=e

Case of Uniform Random Layer

cos(6,)

b, Incidence Angle

0 Extinction Coefficient
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z:z0+hv

&y

Assuming we know the estimates of:

h
J~ @szz dz 0, (topographic phase) and h, (height)
j(po 0
. d
| z
0

Techniques for the reconstruction of:

¥ Z:ZO

Yvor—

f(z) (Vertical Structure Function)
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Develop f (2| in a Fourier-Legendre series on [-1, +1]

\

f(ZL):Z a,P,(z,)
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Calculate Legendre Spectrum for polarization w

Select an arbitrary polarization scattering mechanisms: w

w = ylw = VFV(\/_V)e_WOe_jkV]
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PolSARpro v4.0 - Run Trace

@@ﬂﬁﬂﬂ Quit | .| About
ot BB @ O = |

[sz]*

[Te] ¥

Coarse Co-Registration
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Flat Earth Removal
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Speckle Filker
Interferogram
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Height Estimation

—
Polarization Coherence Tomography (PCT)
B

POLSAR Segrentation
POLINSAR. Segrentation

Data Analysis

D

Spectral Estimation
Baseline Estimation

Master
Slave

B Car Filker
Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane

Coherence Region - Optimurn Triplet

Irnwersion Procedures

Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles
Coeff of Yariation

Open wWindow Environment Dual
Close Window Environment Dual
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£ Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu

Ervionment  [mpoit Convert Process  Display
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Bl |« 2| £] A& o2 [s0]

onest| B @ D[ = |

f Polarization Coherence Tomography (P.C.T) =] ]

— Input b aster Directory

‘ C:/POLinSAR_Training_Course/Master_Track.

— Input Slave Director

‘ C:/POLInSAR_Training Course/Slave Track FER

i Output Master - Slave Director

‘ C:/POLInSAR_Training_Course/Master_Track_Slave_Track_FER

[ [

Estimation

z]_g
o]

| Innit Fiow End Row Iriit Col 1 End Cal

—FLCTP
®  — 2D KaFi

=
Epsilon | 0.3 Run

|C:."PD LinSAR_Training_Courze/Slave_Track/kz bin

window Size | [ 11 | &

—P.C.T Engin
I 2D kzFi

— 20 PCT Topoaraphic Phaze Fil

— 20 PCT E stimated Height Fil

— 20 FCT K Fil

| @
Paolarimetric Chatnel Pixel Spacing
’7 il Update List | ’7Huw Cal I M

Hist | Displap PCT | Exit

Do it Yourself:

Set the parameters (Window Size = 11,
Epsilon = 0.8)

and view the corresponding BMP files.

Polarization Coherence Tomography (P.C.T)

=0l x|

— Input b agter Directany

| C:/POLinSAR_Training_CoursedMaster_Track

— Ihput Slave Directary

| C:/POLinSAR_Training_CoursesSlave_Track_FER

— Output Master - Slave Directory

| C:/POLinSAR_Training_Course/taster_Track_Slave_Track_FER

.fl_

| Iriit Frowy |1 End Row el Iriit Cal

i EndCal  [301 |

— P.C.T Parameters Estimation

i~ 2D Kz File
’7|C:HF'D LinSAR_Training_Course/Slave_Track/kzbin

Window Size | | 11 x| 4]

Epsilon | 0.8 ( Fun |

— P.C.T Engine

I —2DEzFie

— 20 PCT Topographic Phase File

— 20 PCT Estimated Height File

— 20 PCT K File
| 2|
— Polarimetric Channel ——— Fixel Spacing
I hd Update List | |7F|0w I Cal I ITkm

Hizt | Dizplay PCT |

E3

— Pols&Rpro +4.0 - Run Trac

Open window Environment D ual
Close indow Environment Dual
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£ Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu

Environment Convert  Process  Display EI % ﬂ @ E H @ Guit About

f Polarization Coherence Tomography (P.C =] ]

Inpuit M aster Directary

‘ C:/POLinSAR_Training_Course/Master_Track.

Inpuit Slave Directany

DATA_MASTERDIR_SLAVEDIR_FER

‘ C:/POLInSAR_Training Course/Slave Track FER

Output Master - Slave Directory

‘E /POLINSAR_Training_Course/Master_Track_Slave_Track_FER J’_ = .
S config.txt
1 End Row 301 It Cal 1 End Col 3

Innit Fiow

P.C.T Parameters Estimation

i ki = || cmplx_coh_PCTgamHi.bin, cmplx_coh_PCTgamLo.bin

C:/POLinSAR_Training Course/Slave_Track/kz bin
PCT_TopoPhase.bin, PCT_Kv.bin, PCT_Height.bin

window Size | [ 11 | & Epsilon | 0.3 Fiun

r .
| cmplx_coh_PCTgamHi_mod.bmp,
| : I
cmplx_coh_PCTgamHi_pha.bmp,
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cmplx_coh_PCTgamLo_pha.bmp,
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|
= [ W[
] |

Do it Yourself:

Set the parameters (Window Size = 11,
Epsilon = 0.8)

and view the corresponding BMP files.
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Close indow Environment Dual
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r— Color
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£ Polarimetric SAR Data Processing and Educational Tool ¥4.0 - Menu

Ervionment  [mpoit Convert Process  Display
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£ Polarization Coherence Tomography (P.C.T) — ol x|

Input Master Director

‘ C:/POLinS&R_Training_CoursesMaster_Track,

Input Slave Director

‘ C:/POLinSAR_Training_CoursesSlave_Track_FER

— Output Master - Slave Directory

‘ C:/POLINSAR_Training_Course/Master_Track_Slave Track_FER

/]_E

Irnit Fiow 1 End Row a0 Iriit Col 1 End Cal a0 ‘

—PLTP. Estimation

= 2D KeFil
’]E:.-’PU LinS&R_Training_Course/Slave_Track/kz.bin =

Window Size Epsilon | 0.8 Run

— P.C.T Engir
[ 2D kzFil
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Polarimetic Channel PFixel Spacing
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Hist Display PCT Exit

— Pols&Rpro +4.0 - Run Trac

Do it Yourself:

Select a Polarimetric channel, run
and view the corresponding BMP
files.

Polarization Coherence Tomography (|
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— Input Mazter Directorny

| C:/POLinSAR_Training_CoursesM azter_Track

— Input Slave Directany
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| C/POLInSAR_Training_Courzet aster_Track_Slave_Track_FER
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| C:./POLInSAR_Training_Course/Slave_Track/kz bin = |
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Open window Environment D ual
Close indow Environment Dual
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Do it Yourself:
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if ¥iew PCT Image

f ¥iew PCT Image

ff ¥Yiew PCT Image

ff ¥Wiew PCT Image

F‘ET GamHi =

Do it Yourself:
Select the Display PCT function
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" PALSAR Data Level 1.1

Read orbit Position and Velocity vectors (28 SVs) from L1.1
product header

Interpolate the 2 ALOS orbits

Align the time reference between the orbits

Read timing and geometry information from the SAR scene
Calculate perpendicular baseline

p . _*
28 SVs e \
.
\.; A .
AN
/

s
s/

A

7/
— 7




l‘ ?
e
®
hn
Q

PALSAR Data Level 1.1
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TOOL
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ALOS : Advanced Land Observing Satellite
PALSAR : Phase Array L-Band SAR
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acsborne Sensors
» ExtyAct Raw Nata

Data already extracted

2 3rd ADVANCED COURSE ON RADAR POLARIMETRY

[ Configuration }

Y

[ Data Process ]
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> Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation
> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation
» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation

European Space Agency




[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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Create BMP File
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Create HSL File Output Direchony
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[I511+522 g
GREEM Input Data File
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Output RGE File
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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Coherences Analysis * Coherence Region - Qptimurn Triplet
Height Estimation 4

Irnwersion Procedures

Polarization Coherence Tomography (PCT) Vegetation Height Estimation

POLSAR Segrentation
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Wishart Supervised Classification
Data analysis 3 Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles

Coeff of Yariation

PolSARpro v4.0 - Run Trace

Open wWindow Environment Dual
Close Window Environment Dual

Ul




_|o] %]
About

Ervionment  [mpoit Convert Process  Display

EIEIM gﬂuit
BN i B i e ) B o ) o] G o] o] %]

# POLInSAR Baseline Estimation X

— Input Master Director

|- Prague_28032007_Master f POLinSAR Baseline Estimation

— Input Slave Director — Input Master Directory

|:#Pragus_13082007_Slave | C:/Prague_28032007_ aster

— Output Slave Directary

[ Frague_13052007 Slave — Input Slave Directory

IntFow |1 EndRow 18432 IitCol |1 EndCol  [124a |C:fPrague_13I352DD?_SIave

— Baseline Estimation

O ALDS [JAXA) 0 ALDS[ERSDAC) ¢ RADARSAT2  © TemaSAR

— Output Slave Directony

Averaged Estimated Baseling Walu Bun | = a’F'rague_1 3':'52':“:'?_5'6\"8
Parallel |227.7¢  Pempendicular |152.45  Horizontal |224.9f  Wertical |-156.5
InitRaw |1 EndRow  [18432  InitCol |1 EndCol  [1248
— Auilliary Parameter Estimation
[V Flat Eatth ¥ kz ¥ Incidence Angle [dzg) — Bazeline E ztimation
Output Farmat
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Fun Exit
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lfﬁveraged E stimated Bazeline v aluesz
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DO lt YOUI‘SElf: ’7 % 1eal| deg] " real [ rad ] " cmpls [ cos, sin |

*Run the Baseline Estimation
&) @

*Select some auxiliary
parameters and view the
corresponding BMP files.
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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PolSARpro v4.0 - Run Trace
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Coarse Co-Registration
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wrth Estimation
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[52] Elements L4
Speckle Filker L4
Interferogram

Coherences Estimation

Coherences Analysis 4
Height Estimation 4
Polarization Coherence Tomography (PCT)

POLSAR Segrentation
POLINSAR. Segmentation 4

Data Analysis 4

Master
Slave

B Car Filker
Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane
Coherence Region - Optimurn Triplet

Irnwersion Procedures
Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles
Coeff of Yariation

Open wWindow Environment Dual
Close Window Environment Dual
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Ervionment  [mpoit Convert Process  Display

HEE e on B EE S cre| e

# POLInSAR Flat Earth Estimation |

— Input Master Fil

|E'/F’lague_ESDHDD?_Master/s11 bir

— Input Slave Fil

|C:JF’|ague_1 3052007 _Slavess11.bin

— Output Slave Director

| C:/Prague_ 13002007 _Slave

Irit Row 1 End Row 18432 Irit Cal 1 End Col 1248

Fun o El

2 5
| b
‘ b | 152% jAmér&p\an 27y

Polarization Chaninel [ *PauiiRGB.bmp-1.0 (RVB, 1 ¢ _lolx|
& s C sz C s C sz Hchler Edtion Sélection affichege Inege Colue ]
e 500, 0 {
\window Size [ Fow | | 1024 window Size [ Col | 256 i T 5
Output Format
r % real[deg] © real [rad ) = cmply [ oz, sin | |

ff POLINSAR Flat Earth Estimation ﬂ

— Input Mazter File

| C:/Prague_ 28032007 _Mazter/=11.bin

— Input Slave File

| C:/Prague_13002007_5S|avess11 bin

— Output Slave Directony

| C:/Prague_13002007_Slave

InitRaw |1 EndRow  [18432  InitCal |1 EndCol  [1248
— Polarization Chanrel
* 511 " 512 [y 22
Window Size [FRow ] | 1024 Window Size [ Col | 2hE

— Output Farmat
{* rzal[deq) " r1eal[rad ] " cmpls [ cos, sin )

Fun gl ﬂ

— PolS&Rpro w4.0 - Aun Trace

Do it Yourself:

*Select the polarization channel
*Set the Analysis Window size

*Set the output format

*View the corresponding BMP files.

Open window Environment Dual
Close Window Environment Dual
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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7 Polarimetric SAR Data Processing and Educational Tool v4.0 - Menu

Environment Convert  Process  Display

FIEIE -
x

- — Input Directory
. II—
[52] Master ' 52] Slave LB |I:'.n"F'lague 28032007_Magter
I — Rakabian o0 e . L _

S
Rokation 90 right Dutput Directary

oy
;@

g

. Ruokation 150 .
[rata File Management ‘ e s B |I::.n"F'lague_28032DD?_Master_SUB ! -
Flip Left-Right
Export ‘ Tr'zn:mse'g Init Row |1 EndRow  |5000  IntCol |1 EndCol  [1248
My Function ‘ FFT

) | Eil & [ Erase Binary Files | SINCLAIR SUB DATA EXTRACTION
I
Run @ | Exit

MASTER DIR in
Do it Yourself:
‘lnitRow =1 B

[
*End Row = 5000 ﬁ ﬁ

‘lnitCol =1
*End Col = 1248

MASTER DIR_SUB

l|

PolS&Rpro wd.0 - Run Trace

Open window Environment Dual
Close Window Environment Dual

-
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Convert  Process  Display

FIEIE -
R T R e e v P e e o] B | D
x

0]
57,0 x

= —= Input Directony
’ | —
| — Rt atier o0 1e |E:£F‘lague_1 3052007_Slave

Rokation 90 right Output Directory
Ratation 180 .
[C-/Prague_13052007_Slave_SUE =]

[rata File Management ‘

Flip Up-Dovan

Flip Left-Right
Export ‘ (UG IntFow |1 EndRow  |5000 InitCal |1 EndCal  [1248

Transpase
My Function ‘ FFT

) | Eil & [ Erase Binary Files | SINCLAIR SUB DATA EXTRACTION
I
Run @ | Exit

SLAVE DIR in
Do it Yourself:
‘lnitRow =1 B

[
*End Row = 5000 ﬁ ﬁ

‘lnitCol =1
*End Col = 1248

SLAVE DIR_SUB

l|

PolS&Rpro wd.0 - Run Trace

Open window Environment Dual
Close Window Environment Dual

-
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£ polarimetric SAR Data Processing and Educational Tool 4.0 - Menu
Convert

Environment Process  Display

2| v

]~ |

Bl 2| w;

ﬂ
{2} ?j
SJ‘" r
3 CR/ ﬁ-‘ ._n
s o Copy File
[52]Master | [52] Slave Delet= il
Renarme File
1 aemabConvert
Data File Management [k s Sub Data Extraction
Rofariom o0 12
Export ‘ Ratation 90 right
Rotation 150
by Functi ‘
v e Flip Up-Dawn
(2] | Exit Flip Left-Right
Transpose

Create ERWI { .hdr ) File

Create Direckary
Copy Directory
Delete Directary
Renarne Direckary

Do it Yourself:
‘InitRow =1
*End Row = 5000
InitCol =1
*End Col = 1248

PolS&Rpro wd.0 - Run Trace

I —

{f Data File Management

Sounce File

X

| C:/Prague_13002007_5|ave  lat_earth.bin
Target Directary

=

| C:/Prague_13052007_Slave_SUEB

=l

Tarqget File
| C:/Prague_13002007_S|ave_SUBMlat_earth_SUB.bin
It B 1 End Row a000 It Col 1 End Cal 1243
| SUEB DATA EXTRACTION
File: D ata Format
" Complex {* Float " Integer
Fun @ | E xit
SLAVE DIR 1 — SLAVE DIR_SUB

]

]

Open window Environment Dual
Close Window Environment Dual

19-23 January 2015 | ESA-ESRIN | Frascati (Rome), Ttaly



Convert  Process  Display

x

Main Input Master Directory

[C:/Frague_28032007_Master_SUB = ]| @Yy

Main Input Slave Directony

|C Prague_13052007_Slave_5UB = | 2] @Y

™ Binaty Data Check [¥ ENwI Corfig File [¥ MNEST MetaData File
Dizplay Size ﬂ
Hows e Calumne Y JSave b ain Input b aster Direchon
e [C:/Prague_28032007_Master_SUE ~ '
@ Unzupervized Colort apB @ Single Calortap3 @ Dbl ¥ol Sgl CalorMap27 ~TTAgUE_ = asler_ < H @
@ Unzupervized Colortd apd @ Double Calorkdapd @ Random Colortap32 Main Ian’It Slave Dil’EClDI’_I,J
@ Ursupervzed Colot apl 6 @ Viglume Colorkdapa | C:/Prague_13052007_Slave SUB =] @
EI ﬂ [~ Binary Data Check [+ EMYI Config File [¥ MEST MetaData Fils
Dizplay Size
| Rows a44 el | Colurmns | a44 el Save
Colar Maps

&\ rzupervized Colorkd ap2 &\ Single Colorkdap3 &\ Dbl_ol_Sgl Colortd ap2y
&\ Unzupervized Colorkd ap3 &\ Double Colorkd apd &\ Random Colorhd ap32
&\ Unzupervized Colartdap16 &\ Walume Caolorbdap9

al of

_SuB
_SuB

PolS&Rpro wd.0 - Run Trace

Open window Environment Dual
Close Window Environment Dual
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Convert  Procel

' Display x|

: x
@ Input Directary
Create BMP il " |I::.n"F'lague_28032DD?_Master_SUB —
[S2] Master ' 52] Slave ' Output Directory
—_— i — Create RGE File
|I::.n"F'lague_28032DD?_Master_SUB —
Create HSL File

Ikt Fraw 1 End Row a000 It Col 1 End Col 1243
@ | Exit {+ Pauli Composition [S11+522] |512+521] [511-522]

(" Sinclair Composzition 15171 [S12+521)42] 1522

B3 BMPViewer

BLUE Input Data File
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GREEM Input Data File

[l512+521] g
RED Input D ata File

1511522 g

Output RGE File
| C./Prague_23032007_tasterSUB/FPaulRGE.bmp

Aun g s

PolS&Rpro wd.0 - Run Trace

Open window Environment Dual
Close Window Environment Dual

-

19-23 January 2015 | ESA-ESRIN | Frascati (Rome), Ttaly



Convert  Procel
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: x
@ Input Directary
Create BMP il " |I::£F'lague_1 A052007_Slave_SUEB —
[52] Mazter ' 52] Slave , Output Directony
—_— i — Create RGE File
| C:/Frague_13052007_Slave_SUB —
Create HSL File

Ikt Fraw 1 End Row a000 It Col 1 End Col 1243
@ | Exit {+ Pauli Composition [S11+522] |512+521] [511-522]

(" Sinclair Composzition 15171 [S12+521)42] 1522

B3 BMPViewer

BLUE Input Data File

[I511+522 g
GREEM Input Data File

[l512+521] g
RED Input D ata File

1511522 g

Output RGE File
| C./Prague_13052007_Slave_SUB/PauliRGE. brmp

Aun g s

PolS&Rpro wd.0 - Run Trace

Open window Environment Dual
Close Window Environment Dual
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation

2 3rd ADVANCED COURSE ON RADAR POLARIMETRY European Space Agency
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Irnwersion Procedures
Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification
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Draka Profiles
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Open wWindow Environment Dual
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Ervionment  [mpoit Convert Process  Display

# Complex Coherence Estimation x|
|— Input Master Director ‘

|\ T /Prague_26032007_Master_SUE

|— Input Slave Directar ‘

|\ T./Prague_13052007_Slave_3UB

i Output Master-Slave Directon

‘C /Prague_28032007_Master_SUB_Pragus_130582007_Slave_SUB J’_
Init Riow 1 End Row 5000 Init Col 1 End Cal 1248
i— Complex Coherence:
Linear [ HH T HY IF Wy pagi 7 HH+w 7 HH W T Hy +WH
Cicular [T LL [T LR ™ AR Optimal [ SVD [~ PD [T MR [ L MirMax [~ L Diff

Mumerical Fadius Lo Minkda Laci Dift

’7Thelrﬂ Thetad I ’7Num Fuints I (Num Pairts I ‘

Box Car Window ¥ EMP Averaging Window
’7Rnw 7 Cal |7 ¥ Aweraging ’7F!nw 7 Cal |7

Fun Hist Exit

Do it Yourself:

— PolS&Rpro w4.0 - Aun Trace

ff Complex Coherence Estimation

— Input Maszter Directory

| C:/Prague_ 28032007 _Mazter_SUB

— Input Slave Directon

| C:/Prague_13062007_Slave_SUEB

— Output Magter-Slave Directony

| C:/Prague_28032007_Mazter_SUB_Prague_13082007_Slave SUB

;l_El

InitRaw |1 EndRow  [5000 Init ol

[1

EndCol  [1248

— Complex Coherences

Circular [ LL [ LR

Linear T HH T HV@N Paui | HH+wW [~ HH-w [ Hv +WH
RR Optimal [~ s¥D [T PD T WR [~ L MinMax [ L Diff

Mumerical Radius——— Lo kinbd 2
’7Theta1 | Theta3 | ’7Num Faints I

Loz Diff
’7Num Faints I

Raw |7 Col |7 v &veraging

" Bow Car Window ——————————— ¥ BMP "Avelaging Window

Fow |7 Cal |7

Run ﬂ gl

E it

*Select the polarization channel

*Set the Analysis Window size (7)

*Select BMP and Averaging

*Set the Analysis Averaging Window size (7)
*View the corresponding BMP files.

Open window Environment Dual
Close Window Environment Dual
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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| C:/Prague_28032007_Master_SUB

— Input Slave Director

| C:/Prague 28032007 _Maszter SUB

| C:/Prague_13052007_Slave_SUB

Iriit Bow 1 End Fiow 5000 Iniit Col 1 End Cal 1248

— Input Slave Directory

| C:/Prague_13052007_Slave_SUEB

Shift E stirnation
’7 ‘wiindow Size [Fow] | 1024 ‘window Size [ Col ] 258 Run ‘

InitRow |1 EndRow  [5000 InitCel |1 EndCol  [1248
Shift R
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Output Slave Directony

________ : £ C:/Prague_13052007_Slave_SUE_COR

v
‘ o[ 25 | amerepen 72 7M0)
Run @ | E sit

Do it Yourself:
*Set the Analysis Window size
Row = 1024 Col = 256

SLAVE DIR_SUB I — SLAVE DIR_SUB_COR

[ [
1 !

— PolS&Rpro w4.0 - Aun Trace

Open window Environment Dual
Close Window Environment Dual
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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# POLINSAR Flat Earth Estimation 1'
— Input Master Fil
‘I:'/Prague_2SDE2DD7_Masler_SUEf’s1T biry
— Input Slave Fil
‘C:/Praguej 3052007_Slave_SUB_COR/:11.bin
— Output Slave Director
‘ C:/Prague_ 13052007 _Slave SUB_COR
ItRew |1 ErdRow  J5000  ItCol |1 ErdCol  [1248
Polarisation Channel = o
e c a2 c FYZNN B 55 v s i
‘window Size [ Row | W ‘Window Size [ Col ) 256 e ” :
Output Format
r * real[ deg) " real [rad ] " emplx [ cos, sin ) ‘

o

Run

Exit

— PolS&Rpro w4.0 - Aun Trace
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pr vI 18,Z%jArv\ér&p\an(?Z,?Min) 4

ff POLINSAR Flat Earth Estimation

X

— Input Mazter File

| C:/Prague_ 28032007 _Mazter_SUB/+11.bin

— Input Slave File

| C:/Prague_13052007_Slave_SUB_COR/+11.bin

— Output Slave Directony

| C:/Prague_13052007_S|ave_SUB_COR

InitRaw |1 EndRow  [5000 Init Col |1 EndCol  [1248
— Polarization Chanrel
* 511 " 512 521 g2z
Window Size [FRow ] | 1024 Window Size [ Col | 2hE
— Output Farmat
{* rzal[deq) = real[rad ) " cmpls [ cos, sin )

Fun

i

E it

Do it Yourself:

*Select the polarization channel
*Set the Analysis Window size
Row = 1024 Col =

*Set the output format

*View the corresponding BMP files.

256

Open window Environment Dual
Close Window Environment Dual
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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# Complex Coherence Estimation x|
|— Input Master Director ‘
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Environment  [mport
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Linear I HH " HY [P W payi T HH+WW T HH-W [ HY+VH
Cicuar [© LL I~ LR T~ RR Optimal [~ SvD [~ PD [~ MR [ L MirMax [ L Diff |I::.n"F'lague_28032DD?_Master_SUB_F'lague_1 A052007_Slave_SUB_COR 4 E‘l

— Output Master-Slave Directony

Mumerical Fadius Lo Minkda Laci Dift

’7Thelrﬂ Thetad I ’7Num Fuints I (Num Pairts I ‘
— Complex Coherences

Box Car Window ¥ EMP Averaging Window . )
(RDW o o e (Row — Linear T HH [~ Hv Pauli [ HH+Wwy [ HH-% [ HY +WH

Circular [~ LL [~ LR FE Optimal [~ s¥D [ PD [T MR [ L MinMaz [ L. Diff
Fun s £

Init Row |1 EndRow 5000 InitCal |1 EndCol  [1248

Mumerncal Radivs——— Lo kinbd 2 Loci Diff ——————
’7Theta1 I Theta3 I ’7Num Faints I ’7Num Faints I

’7803 CarWindow————————— ¥ BMP "Avelaging Window

Row |7 Col |7 ¥ Averaging Fow |7 Cal |7

Do it Yourself: it i | 5 st |

*Select the polarization channel

*Set the Analysis Window size (7)

*Select BMP and Averaging

*Set the Analysis Averaging Window size (7)
*View the corresponding BMP files.

— PolS&Rpro w4.0 - Aun Trace

Open window Environment Dual
Close Window Environment Dual
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cmplx_coh_avg_VV_pha Flat Earth FFT

I flat_earth_fft.bmp-11.0 (indexee, 1 calque) 1248550 i ]
Fichier Edition Sélection  Affichage  Image Calque Couleurs  Outils  Filkees d Fichier Edition Sélection  Affichage  Image Calque Couleurs  Qutils  Filkres d
50 e Elp N L [0 L 0 NET

o4

cmplx_coh_avg_¥¥_pha.bmp-13.0 (indexée, 1 calque

o
4

2kl ean Space Agency

Ipx '” 33,3%:' Arrigre-plan (45,4 Mio)




[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation

2 3rd ADVANCED COURSE ON RADAR POLARIMETRY European Space Agency
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10/ x]

PolSARpro v4.0 - Run Trace

@@ﬂﬁﬂﬂ Quit | .| About
ot BB @ O = |

[sz]*

[Te] ¥

Spectral Estimation
Baseline Estimation

[

Coarse Co-Registration

Flat Earth Estimation

et e >
Flat Earth Removal

[52] Elements

Speckle Filker

Interferogram

Coherences Estimation

Coherences Analysis

Height Estimation

Polarization Coherence Tomography (PCT)

POLSAR Segrentation
POLINSAR. Segrentation

Data Analysis

Master
Slave

B Car Filker
Gaussian Filker

1.5, Lee Refined Filker
1.5. Lee Sigma Filker

Edge Detector

Complex Plane
Coherence Region - Optimurn Triplet

Irnwersion Procedures
Wenetation Height Estimation

Wishart Supervised Classification
Wishart Unsupervised Classification

[Daka Hiskograms
Draka Profiles
Coeff of Yariation

Open wWindow Environment Dual
Close Window Environment Dual

Ul




ional Tool v4.0 - Menu

C:/Prague_ IJB_COR

Init B I Ernd Raow 5|:||:||:| Init Cal I End Cal

2D Flat Earth File
C:/Prague_1:

Input Format
% real[deg] = real[rad ) " cmpl
ert Input IEEE binary Farmat (LI

Iv Conjugate

Do it Yourself: —
* Enter the 2D Flat Earth file — 07 Slave_SUE_COR_FER
* Select conjugate

|_|SLAVEDIR SUB_COR| [Wi&| [SLAVE DIR_SUB_COR FER| |
- config.txt - config.txt

ill Fully Polarimetric ill Fully Polarimetric

Data Files Data Files
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[ Configuration }

Y

[ Data Process ] > Flat Earth Estimation — Baseline Estimation
> Flat Earth Estimation — Spectral Estimation

> Tools — Sub Data Extraction

» Complex Coherence Estimation

> Coarse Co-Registration

> Flat Earth Estimation — Spectral Estimation

» Complex Coherence Estimation

> Flat Earth Removal

» Complex Coherence Estimation
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Convert

Environment  [mport Process  Display

# complex Coherence Estimation x|
|— Input Master Directar ‘

|| : /Prague._26032007_Master_SUB

|— Input Slave Director ‘

|| . /Prague_13052007_Slave_SUB_COR_FER

i Output Master-Slave Director

C:/Prague_28032007_Master_S1UE_Prague_13052007_5lave_SUE_COR_FER /! l_

Iniit B ow 1 End Row 5000 Init Col 1 End Cal 1248

i— Complex Coherence:
Linear [ HH T HY MWW pagi T HH+W [T HH-W T HV +VH
Ciroular [~ LL [T LR I~ RR Optmal [~ 5D [~ PD [ WR T L MinMax [ L Diff

Murnerical FRadius Laci Mintdaxr Lo Diff
’7Theta1 I Theta3 I (Num Fairts I ’7Num Prirts

Buox Car Window I~ BMP Averaging Window
’7F\EW 7 Cal ? ¥ Averaging Row |7 Caol |7

Fun Hist Exit

Do it Yourself:

*Select the polarization channel
*Set the Analysis Window size (7)
*Select BMP and Averaging

*View the corresponding BMP files.

— PolS&Rpro w4.0 - Aun Trace

ff Complex Coherence Estimation

— Input Maszter Directory

| C:/Prague_ 28032007 _Mazter_SUB

— Input Slave Directon

| C:/Prague_130652007_Slave_SUB_COR_FER

— Output Magter-Slave Directony

| C:/Prague_28032007_Mazter_SUB_Prague_13082007_Slave SUB_COR_FER 4 l_ = |

InitRaw |1 EndRow  [5000 InitCal |1 EndCol  [1248

— Complex Coherences

Linear T HH T HV@V\/ Paui | HH+wW [~ HH-w [ Hv +WH
Cicular [C LL [~ LR |~ RA Optimal [~ 5%D [~ PD I~ MR [ L MirMax [ L Dif

Mumerical Radius——— Lo kinbd 2 Loz Diff
’7Theta1 | Theta3 | ’7Num Faints I ’7Num Faints I

" Bow Car Window ——————————— ¥ BMP "Avelaging Window

Fow |7 Cal |7 ¥ Averaging Fow |7 Cal |7
Fiun Hist gl Exit

*Set the Analysis Averaging Window size (7)

Open window Environment Dual
Close Window Environment Dual
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POLSAR IMAGES o
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