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POLIinSAR

mm Workshop on Applications of SAR Polarimetry and Polarimetric Interferometry

['ESA-ESRIN Frascati, Italy |
| 14-16 January 2003 |

s - -
POLinSAR 2(

T T [
The initiative development of PolSARpro Software iIs a direct

result of recommendations made during the POLINSAR 2003
Workshop held at ESA-ESRIN in January 2003.
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Toolbox specifically designed to
handle : Pol-SAR, Pol-InSAR, Pol-
TomoSAR and Pol-TimeSAR data.

Educational Software offering a tool for self-
education in the field of Polarimetric SAR data
processing and analysis.

Developed to be accessible to : a wide range of
users from novices to experts in the field of Pol-
SAR Pol-INSAR, Pol Tomo_SAR Pol Tl_meSAR
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- PolSARprov5
More than 1740 different

Pol-SAR, Pol-INnSAR, Pol-TomSAR
and Pol-TimeSAR functionalities.

Al -

e Each element of the
Q) software (a function) can
be extracted and
Incorporated individually
INto users’ own processing
software.

PolSARpro v5.2 Software is made available
following the: Open Source Software Development
(OSSD) approach, and follows the: GNU General
Publlc Llcense v2 — June 1991.

NG_ LANDRE OTE SENSING
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POISARprov5.2 SOFTWARE {:esa

clsy: since 2003

« +3000 registered users
« +70 foreign countries

International Collaborative Project
(4 Agencies, 15 Research Centres, 14 Universities)
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SAR Data Processing and Educational Tool v5.2

ESAR - FSAR

PolSARpro v5.2 Software offers the possibility to handle and
convert polarimetric data from a range of well established
olir_rlm_etrlcv A|’rbrne _platforms .




SAR Data Processing and Educational Tool v5.2

POISARprO v5.2 Software offers u | pooluuu.y w nandle and
convert polarimetric data from a range of well established
polarlmetrlc spaceborne platforms
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COSMO - SKYMED

PolSARpro v5.2 Software offers the possibili to andle and
convert polarimetric data from a range of well established
polarflmetrlyc_fsplacebo‘rne platforms




SENTINEL 1A /7 1B

PolSARpro v5.2 Software offers the possibility to handle and
convert polarimetric data from a range of well established
polarl_metrlc spaceborne platforms
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http://earth.google.com/
http://asterweb.jpl.nasa.gov/

m Sentinels Application Platform
Sentinel-1 Toolbox
= S1 toolbox
Polarimetric SAR Data (split, deburst, merge ...)
Processing = Geocoding toolbox
= Terrain correction
= Interferometric toolbox
(co-registration, flat Earth estimation ...
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- POISARprov5.2 SOFTWARE {:esa

imetric SAR Data Pro ng and Educational Tool v3.1 - Meni
s—

Holm
Haa : H [ A1 alpha

Filter
ned Filter
igma Filter

Lopez Filter

Mean-5Shift Filter

Mon Local Means Filter
Scattering Model Based Filter

efficients .
S \F Filter

Elliptical “hange

Polarimel

H/ & | alpha D
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2 SOFTWARE

ﬂ? Polarimetric SAR Data Processing and Educational Tool v5.1 -
| —

JRH : Huynen Decomposition |

RME1 : Batnes 1 Decomposition

RMEZ : Barnes 2 Decomposition [ (quit].
SRC ¢ Cloude Decompasition
‘WhAH1 : Holm 1 Decompaosition

Aeu” WAH2 ¢ Holm 2 Decomposition
Haa : H [ 4§ Alpha Decomposition

An-Yang Filter

Box Car Filter

Box Car - Edge Filter
Gaussian Filter
IDAN Filter

Lee Refined Filter
Lee Sigma Filter

l - ’H |? [Environment v] Hmpor

v {Conven Q[Process) v] [Display

-

v [Calibration +| (utilities

J

Linear (+45 [ -45)
Circular (L [ R
Elliptical (phi, tau)

FREZ : Freeman 2 Components Decompaosition
FRES : Freeman 3 Cormponents Decormposition
WZ3 1 wan Zvl 3 Components Decomposition
YAM3 ¢ Yamaguchi 3 Components Decomposition
¥AM4 ¢ Yamaguchi 4 Components Decormpasition
MEU : Meumann 2 Components Decomposition

Lopez Filter

Mean-5Shift Filter
Mon Local Means Filter
Scattering Model Based Filter

Matkrix Elemants

Correlation Coefficients

P.W.F Filter FRO @ Krogager Decormposition

Elliptical Basis Change 4

CAM @ Cameron Decormposition

SIRV Model Estimation
Skou-Skriver Restoration

Polarimetric Speckle Filker

TSVM ¢ Touzi Decormpasition

H ! & i alpha Decomposition
Polarimetric Decompositions  *

Polarisation Synthesis

Polarimetric Signature

Polatimetric Functionalities - 1

Polarimetric Functionalities - 2 Stokes Parameters

Polarimetric Segmentation H/ A/ Alpha Classification tion Estimation Compact Pelarimetric Mode
o ) H / u /v Classification (Xu & Jin) D Compact Decomposition
Polarimetric Data Analysis oefficient o= e
Polarimetric Data Clustering H _-'r A _-'r }:'llFlhE - Wishart Classification Edominance CDI"ﬂpECt Classification
Biatch Process Scattering Model Based - Wishart Classification ersity 0.P.CE New!
Unified Huynen Classification ity R.C.S Max "
b Index .
Fuzzy - H / Alpha Classification Neww? Fmation (Praks & Colin) surface Inversion
Du al — Po | SAR . ) — oximation (Praks & Calin) Roughness - Soil Inversion
Wishart Supervised Classification RVOG PolSAR Inversion
(Spp, C2) G.PES ced Classificati chanisme Entropy (Freeman
el "'F'EN'.S’E 3_55' L= ||:|.r'|. _ chanisme Entropy (Yan Zyl) Sub-Aperture Analysis "
Rule-Based Hierarchical Classification
Q Uad — Po I SAR —  Mechamiem Identificat rizzgropy DEM Estimation
asic Scattenng Mechamism Identification
(82 ’ C3 y C4 ,T3 y T4) A Polarisation Orientation Compensation
SV Superwsed Classification
< atio

Clustering Process
Parameter Averaging
Data Sets Averaging



POISARPpro

‘ - ’H |? [Environment v] Hmpor

v {Conven Q[Process) v] [Display

v [Calibration +| (utilities

Linear (+45 [ -45)
Circular (L [ R
Elliptical (phi, tau)

An-Yang Filter

Box Car Filter

Box Car - Edge Filter

Gaussian Filter

IDAN Filter New!
Lee Refined Filter
Lee Sigma Filter
Lopez Filter
Mean-5hift Filker

KRO : Krogager Decomposition
CAM : Cameron Decomposition

HAA: H /A /S Alpha Decomposition
JRH : Huynen Decemposition

RMEL : Barnes 1 Decomposition

RMEZ : Barnes 2 Decomnposition

SRC: Cloude Decomposition

UHDx : Unified Huynen Decomposition
WAHL : Holm 1 Decomposition

WAHZ2 : Holm 2 Decomposition

Mon Local M Filt

g D:t nca ME:IHISBI E; Eilt AN3: An & Yang 3 Component Decomposition
Plakri Elements camiering 1nde] Besed T AN4 : An & Yang 4 Component Decomposition
Correlation Coefficients .
P.W.F Filter

BF4 : Bhattacharya & Frery 4 Component Decomposition

Elliptical Basis Change FREZ2 : Freeman 2 Component Decompaosition

SIRV Model Estimation

Skou-Skriver Restoration FREZ : Freeman 3 Component Decoemposition

Polarimetric Speckle Filker

MEU : Meumann 2 Compenent Decomposition
MNMED : Arii 3 Component NMNED Decomposition
AMNMNED : Arii 3 Component ANMED Decomposition
VZ3 : Van Zyl (1992) 3 Component Decompaosition
5IN4 : Singh 4 Component Decomposition

H ! & i alpha Decomposition
Palarimetric Decompositions

Polatimetric Functionalities - 1 *
Polarimetric Functionalities - 2 ¥

H /7 A/ Alpha Classification

H / u /v Classification (u & Jin)

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

A P N Inde
o 4 e

Polarimetric Segmentation ¥ tion E YAM3 : Yamaguchi 3 Component Decomposition

Polarimetric Data Analysis 4
Polarimetric Data Clustering  *

YAM4 : Yamaguchi 4 Component Decomposition
MCSM5 : L. Zhang 5 Compenent Decomposition

oeffici
Edomir
ersity

Batch Process

TSYM : Touzi Decomposition

Aghababaee Decomposition
Fuzzy - H / Alpha Classification i
2KR : Raney Decomposition

Dual — PoISAR
(Spp, C2)

oxima

Wishart Supervised Classification CPD: Compact-Pol Decomposition

rchanid -
chanisme Entropey (van Zyl)

G.P.F. Supervised Classification Sub-Aperture Analysis

Rule-Based Hierarchical Classification

Quad — PolSAR _ _ _ — i
(52 C3.C4.T3 T4) Basic Scattering Mechanism Identification [safaly

DEM Estimation

Polarisation Orientation Compensation

o T | Decornpasition
e e ; Applications

' ©E. Pottier — 2018

k Scatterer Detection

SVM Supervised Classification

¥ o5

Ty rakio
Differential Reflectivity (ZDR)

Clustering Process
Parameter Averaging
Data Sets Averaging
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- PoISARprov5.2 SOFTWARE {:esa

arimetric SAR Data Processing and Educational Tool v5.1 - Meni
i, s—

- ’T |— [Environment Convert 1@
l - —

Coarse Co-Registration
Flat Earth Estimation
Flat Earth Removwal

r Filter
Gaussian Filter
ned Filter

mentation
Ir Functionalities gmentatien

Matrix EI ts - Mast Wishart Supervised Classification
Matrix Elements - Master

. ts - ] Wishart Unsu Classification
ments - Slav

Coherence Estimation num Triplet

Coherenc

egmentation

AR Functionalities - 1 ¥

AR Functionalities - 2 ¥ Forest Height Inversion P

Vegetation Height Estimation

Polarimetric Data Analysis ¥ -
Polarization Coherence Tom oqrap h

POIarimetry + Data Histograms
Interferometry Pata Profiles
Histogram Based Statistics

PO I -In SAR Texture Analysis

Edge Detector
Chan g ctor

AND REMOTE SENSING




 POISARprov5.2 SOFTWARE {esa

arimetric SAR Data Processing and Educational Tool v5.1 - Meni
—

guration v‘| |'Educ

Environment v ort v| | Process

Single Data ¢ b

1gle Baseline Pol-Ir

" Envircnment

1ata Format

T3
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w[cz |5 [Environment

IDAN Filker

efined Filter
Matrix Elements .5. Lee Sigma Filter H& ) Alpha C
Hia& ) alpha -

Coarse Co-Registration

Polarimetric Speckle Filter
hart Super

H/ Ipha Decomposition *

Polarimetric Segmentation  *
Polarimetric Functionalities  *
Polarimetric Termography

Multi-Datasets Analysis

Polarimetry +
Time series

Pol-TimeSAR Avg | Std | C¥
Time | Freq Averaging
Polarimetry + Animated GIF i

TO mo g rap hy Lueneburg Anisakropy

Palarized Paoint Scatkerer Detection

W Bnisatropy

Pol-TomoSAR

TR e iy
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2 SOFTWARE {:esa

arimetric SAR Data Processing and Educational Tool v5.1 - Mend
-y s—

- p—
Convert v||Process @ @ @ Ic onfguratlon [Education v| |Help v
‘

Calibrator Assessment Pol3ARpro configuration
Calibration Procedures SMAP 51-TEX
Calibration - Squint Check GIMP

Create BMP File Calibration - Data Quality Check HV.VH* : ' : ' GOQOGLE EARTH

Image Magick

PDF Reader

PolSARpro - Viewer T
SATIM Map Algebra
SMNAP - 51 TBX
SRTM

ASTER

GIMP
GOOGLE EARTH

Close All Widgets

ADVANCED TRAINING COURSE ON LAND REMTESENSIN

19 1? September 20;.8 |Un|ve’r5|t of elcester 1 Umt d | ngd




ss 1 BMP File

y M BMP Files

Nidgets

r1p|t A new tool (Map Algebra) for visualization and simple processing
of the PolSARpro results

Based on the OpenGL technology : open and process large image
(20000 x 20000)

 of Leicester | United
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POISARProv5.2 SOFTWARE

ﬂ? Polarimetric SAR Data Processing and Educational Tool v5.1 - Mei
| —

i v’HF[Environment v]?izngx»'z v {Conven v][Process v] [Display v] Calibration Utilities [Tools v][Conﬁguration v][Education v][HeIp v] )

e ————

PolSARpro - Calculator f PolsaRpro Calculator ¥1.0

PolSARpro - Display 7 Operator : File

PolSARpro - SIM s 15 f ™ [file] + value [file] - walue [filee] * walue [file] £ walue

PDlSARF]rD - Viewer — = [file] .+ [fil) [file] .- [fil=) [filee] .* [fil) [file] . [fil=)
" reall.] Limagl[. ] cagl.] L abs[.]

<
<
=
SATIM Map Algebra - ccos[.] " an(.) tan(.] cconj[.]
p Al Op #1 FOE ] Ot [Oa87 Op #2 - : M
-
=
=

cacos(. ] casing . ) catan [ ) . boxcar [ #47?
SNAP - 51 TBX Dperand #1 A2 g3 R

SRl A0 epl.]
20ea(l. 1] 1.1<07) AR

caqit (L]

SRTM Fi|e| bdat S 4 b | 2x2mat| I3 mat | Ad mat | E -l'IDDE:”-[ll]I]
C10laa(l.

ASTER r Input File

| —~ Operator : Sinclair Matrix - 52

GIMP
" [S]+wvalue  [S] -value [S ] value [5]/ value

Input File D ata Format 0K
GOOGLE EARTH . .
| Init B End Row It Cal End Cal 5] .+file] [5].-[file] [5 1% [file] [51./ [file]

r Input b atrix Directony

| ﬂ C coni[5]

" eigl [5]

[5] cdet[5] Jim [5]
ceig?[5] ceigl [G] ceig2 [G]

~
Close All Widgets o C51+18'] O [5].+[mat] 51715 [5]1.=[mat]
Cs1r[sF O [URs[S]E(U] M
r
i

Input batrix Data Format 0Ok
| Imit Rowy End Row Init Cal End Col

Input Yalue Type |rput & aluie

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

C [M]+value © [M]-value € [M]*value  [M]/ value

M) +(fle] M- (file) [M]5(fl) © [M]. )
M x N Mt O [M] ] [M ]+ [mat] e [ M ] ;[U]."[M]."inv[U]
i

(" Complex®alue  © FloatWalue  © Integer Value | +i|

" conj[M] Chi[M ] cdet [ M ] tr (i [mat ] * [k ]]

o
~
P
(" Complex € Float  Hemitian " Special Unitary gl [M] ©  eig2[M] eigd[M] eigd [M]

~
e
o
~

mi1 | i | mi2 | “| ml3 | +i [ mild | «
m21 | 4 | m22 | 4| m23 | 4 [ m24 | [
m31| +i| m32| +i| m33| +i| m34| +i| (" [mat]+value © [mat] -value © [mat]*walue © [mat]/ value
m41| +i| rn42| +i| m43| +i| rn44| +i| " [mat].+[mat'] © [mat].-[mat'] © [mat].*[mat'] © [mat]./[ mat']
(" det [ mat ] " tr[mat] (" conj[mat] € inv[mat]

B Beva il = eigl [ mat ] (" _eig2[mat] € . eigd3[mat] . eigd[mat]

Operator : Complex # Hermitian ¢ Float # Special Unitay Mxh b atnie

oK

Output % alue
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sing and Educational Too! v5.1 - Men
 —

vert v][Process | [ nfiguration v][Educaticn | [Help

{f PolSaRpro Simulator (c) Dr Mark L. W
L

Ground

Ground + small v Output

Forest

M Map Algebra

51 TBX

IS a
rapid, coherent,
fully polarimetric S
and interferometric temin] T
SAR simulation of
forest. el s N of
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 POISARprov5.2 SOFTWARE {:esa

irectony

yro - Calculator ~
Ground Output Slave Directory

und + smal
Geometic Configuration

Platfom Alttude [ m |
Incidence Angle [ deg |

em Configuration

Centre Frequency [ GH: \f

Dutput Slave Directory
Geometric Configuration
Platform Altude [ m ]

Incidence Angle [ deg | 45 Vertical Baseling [(m ) 1.0

figuration
Centre Frequency [ GHz ) 1.30

Ground Surface Configuration

Surface Properties [ S st = 0 ,T ~|~|
Ground Moisture Content [ Driest =0 /i 1 ~l=l
Azimuth Ground Slope 5 %) 0

Wegetation Configuration

Mean Vegetation Height [ m ) 05

0 LAND REMOTE SENSING
,‘Wﬁf\.EIcestef-i Unit 1qdo
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PoISARpro - Bio SOFTWARE §:esa

Lf Polarimetric SAR Data Procssi and Educational Tool v5.1 - Men

PolSARap Tuterial (C. Lopez - E. Pottier) *

PolSARap Showcases
1 Basic Principles of SAR Polarimetry

Lectures Motes C. Lapas Mars

dar polarimery

PolSAR-Ap Project

» 8th ADVANCED TRATNING COURSE ON LAND REMOTE SENSING (¥
10 1# September 2018 | Unlver5|ty of\Lelcester | Umted I(mgdem ; ot
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{ Polarimetric SAR Data Proc

i - ’H |? [Environment ] {Conven v][Process

v] [Display

v [Calibration +| (utilities

v] [Tools

PolSARap Tutorial (C. Lopez - E. Pottier) *
PolSARap Showcases

Lectures Motes

PolSAR-Ap Project

Input Directary

[D:-My_Data_Directon/T3

Output Directory

[D:My_Data_Directory

HEEN=]
Init Fow 1 End Row 1544 Init Cal 1 End Cal 928

Decomposition Inc ding Unit

| Wwindow Size Row| Window Size [Col]

Surface Soil Moisture Inversion
& Soil Dielectric Constant Max | 40
Inciement Angle of the Incidence Angle LUT [deqg)
Dikedral Soil Moisture Inversion

| Soil Dislestric Canstant Max Trunk Dielectic Constant Max

Increment Angle of the Incidence Angle LUT [deg)

" Degess & Radians

2D-Incidence Angle File

0

|Enter 20 Incidence Angle File
2D Mask File

|Enter ishowsase_agri_mask bin) file

0

Polarimetric Decomposition fs File

%

|Enle| [showease_aari_fs.bin) file

Palarimetric Decomposition Beta File

[Enter [showcase_sai_beta bin) file

%

“ertical Rougness Indicatar [ks) File [optional]

Output Soil Maisture File

|0-#My_Data_Directonyshowcase_agi_surf_me_soil bin

Output Soil Dielectric Constant Fils

[0 My_Dsta_Directonyshomsase_ag_surt_de_soil bin

Output Trunk Dielectric Constant File:

Input Drirectary

Input Master - Slave Directory

[D:My_Diata_Diecton/Master_Dir_Skave_Di

Output Master - Slave Directory

‘ D:/My_Data_Directon/Master_Dir_Slave_Dir

| e
Irit Row 1 End Fow 300 Init Col 1 End Col 1024

Decomposition Inc Ang Unit Median Filter
~ Window Size [Row] Window Size 8
Window Size [Col] & Radians tax Mb of Iterations 3

Inversion

" Degiees

Polarization Channel

& HH O HY Cowy

lce Dielectric Constant | 2.8 Thresheld | 40
Range Pixel Spacing [ optional )| opt

20 Incidence Angle File

%

‘Enter 20 Incidence Angle file

20 Kz File

‘Enter 20 Kz file

%

Surface to Yolume R atio File

&

[Enter (showe.ase_cryo_stv_ratio_HH_bin) fle

Complex Coherence File

[Enter [cmpls_cah_HH bin) file

&

SNF; Decorelation File {optional]

%

‘ Enter SMA Decorelation file [ Optional |

Output Extinction Coefficient File (kappa]

‘ [:/My_Data_Directory/Master_Dir_Slave_Dir/showcase_crvo_kappa_HH.bin
Output Penetration Depth File

‘ D:/My_Data_Directorp/Master_Dii_Slave_Dir/showease_ciyo_depth_HH.bin

[

[D:-My_Data_Directon/T3
==L Dutput Drirectory

[0-My_Data_Directary

Init Row 1 End Fiow 1544

Row| 51 Col| 51

"WIndUW Size - Train

/]ﬁ

Init Col 1 End Col 928

Row| 9 Col| 9

"Wmduw Siee - Test————

Threshold | 0.98 Reduction Ratio [RedR] | 0.0025

lflieomelru: Perturbation Filter

Output Coherence File

|D-My_Data_Directory/ocean_coherence bin

Output Mask File

8 [0-7My_Dats_Direstonyfocean_mask bin

Run

©E. Pottier — 2018
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Bio SOFTWARE #:=esa

rimetric SAR Data Pro

[Environment Convert

ap Tutorial (C, Lopez - E. Pottier) ¥

WHAT IS POLARIZATION?

SARap 5

Propagaton of a manachromatic plan

Lectures Motes

Recent ne

Basic Concepts
Advanced Concepts
Polarimetric SAR Interfe
Surface Parameter Retri

Do It Yoursalf 7

T Mivkre Aerathat Staralord T30 v pulammety POLInSAR Training Course
- Editicn Affic =it

B > 8th ADVANCED TRA
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BlOMAf*SéI\/llssmN {cesa

BIOMASS mission : 7th ESA Earth Explorer (2021)

wi'

Biomass will provide global maps of the amount of carbon
stored in the world's forests and how this changes over time.

Further our knowledge of the role forests play in the carbon
cycle.

e 8th ADVAuED iR INT N cch ON | A n ch SF\I msacebom
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PolSARpro-Bio

The new scientific toolbox for
ESA & third party
fully polarimetric SAR missions

gt ey
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Radarsat Constellation Mission
(RCM)

2 POLSARPRO DIO_,

PolSARpro - Bio will offer the possibility to handle and
convert polarimetric data of polarimetric spaceborne
platforms.
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3 POLSARPRO BIC..

PolSARpro - Bio will offer the pOSS|b|I|ty to handle and

convert polarimetric data of polarimetric spaceborne
platf,'or'ms
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PolSARpro - Bio SOFTWARE {zesa

New functionalities

&

PoISAR e )
%% Pol-TimeSAR

time

Revisit time : A

@cesa
% POLSARPRO blb" - ALOS-2 = 14 days

The Polarimetric SAR Data Processing and Educational Tool S - BIOMASS = 4 days
d - RADARSAT2 = 24 days

* RISAT-1 = 25 days
- Sentinel-1 = 6 days §

http://earth.esa.int/polsarpro

www.esa int Euszpean Space Agency
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PoISARpro - Bio SOFTWARE {:esa

Pol-TomoSAR processor

@-esa

The Polarimetric SAR Data Processing and Educational Tool

http://earth.esa.int/polsarpro

wawesa int Eurepean Space Agency

1000 1400
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 POISARprov5.2 SOFTWARE  {:esa

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

The Web Site provides

e Detalls of the project

e e Access to the tutorial
| and software

e Information about status
of the development

e Demonstration Sample
Datasets

ESA validated, tested and vetted releases

- : 'k[: ON LAND REMOTE SENSING AT < e e
10 13} September 20;.8 | Umve’rsﬂ: of».Lelcester | Umt ' e 4
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Data Sources - Overview - Download and Installation - Documentation - Results & News -

e s 2 e B cChangzheng-ac
Z GaoFen-3 (GF-3)

PoISARpro Version 5.0 - Latest News adrsh. S o (03/01/2017 @ 17has)

nal Te

Useful Link The ESA Polarimetric SAR Data Processing and Educational Toolbox
ittt Version 5.1.3 released (2017/12/27)

« Permanent updates
(bugg fixed, new functionalities ...)
x,Beta versmn releases
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PolSARpro - v5.2
complete version
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Forestry Applications
with Pol-INnSAR
Practical

1st part : Simulated Pol-INnSAR datasets

mpaign / Gabon
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Forestry Applications
with Pol-INnSAR
Practical

1st part : Simulated Pol-INnSAR datasets
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’f Polarimetric SAR D:

| ‘Dlsplay v| ‘(—Eﬂlbﬁillbn v.| |UI|I|t|es ||Tools

~lol x|
eI

ARap Tutorial (C, Lopez - E. P
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POL-InSAR TRAINING COURSE
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nvironment Process

Ground
Ground + small etation

Forest
| (&) ey

[m]) 0.0

All Widgets Centre Frequency [ GHz | 1.30

IS a

rapid, coherent, _
fully polarimetric eeipmcn i) el 2.3 Oeen 4

and interferometric TIPPHPiﬂht[m]lf ity ( stems ¢

SAR simulation of —




PolSARpro — SIM

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.

DECIDUQOUS

PINE

RANDOM HEDGE . .
Given the map of tree locations

and dimensions a grid of points
is used to sample the attenuation
of the coherent wave in 3D

10-14 September.2018 | University of Leicester | United Kingdom il SR e



PolSARpro — SIM

Pol-INnSAR Data

Geometric configuration
Platform altitude :
Incidence angle:
Horizontal Baseline :
Vertical Baseline :

System Configuration
Frequency :

Azimuth resolution :
Range resolution :

Y{

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

Bragg Surface Skagide€ring

Ground Surface Configuration

3000m Surface properties : 0 (smoothest)
45° Ground moisture Content : O (driest)
10m Azimuth / Range ground slope : 0 %
Om
Forest configuration
Tree Species : 0 (hedge)
1.5 GHz Tree Height: 10m
1.3811 m Forest stand density : 0.2
0.6905 m Forest Stand Circular Area : 1 Ha

10-14 September.2018 | Univers‘ity of Leicester | United Kingdom
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Environment

"~ TDATA MASTERDIR|

B config.txt
=l -ll s11.bin, s12.bin

s21.bin, s22.bin

100

T DATA SLAVEDIR | |

B config.txt
-|| s11.bin, s12.bin

s21.bin, s22.bin

B flat_carth.bin
B «:bin

Tree Height [ m ]

F tand C a[Ha)

Final Image Mumber of R Final Image Mumber of

File

# 111_db.bmp

TR




-,\ENVIRONI\/IENT \\-f-

v][Pmcess v| ‘:Display v| ‘:Calibratiun v| [Ulilities v 5 v| [Conﬁguration v”Education vHHeIp

Multi Data ¢

nSAR_PolSAR proSik_forest.

Input Master Directory:
My Data_ Directory / Pol-InNSAR_PolSARproSIM_forest / master

Input Slave Directory:
My Data Dlrectory/PoI InSAR PoISARproSII\/I forest/slave




nvironment

ned Filter

mentation

In- Functicnalities

. sed Classification
Matrix Elements - Master L
Classification

Correlation Coefficients

Pol-Ins kle Filter I Coh ion - Optimum Triplet

Pol-I mentation

Pol-InSAR Functionalities - 1 #

ctionalities - 2 * Forest Height Inversion Procedures
CTIOmn E5 - £

WVegetation Height Estimation
Polanimetric Data A 4 o T
Polarization Coherence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector

TR 5 N o 3
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nvironment

ned Filter

mentation

sed Classification

Classification

Correlation Coefficients

Pol-Ins kle Filter I Coh ion - Optimum Triplet

Pol-I mentation

Pol-InSAR Functionalities - 1 #

ctionalities - 2 * Forest Height Inversion Procedures
CTIOmn E5 - £

WVegetation Height Estimation
Polanimetric Data A 4 o T
Polarization Coherence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector

TR 5 N o 3
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7 Polarimetric SAR Data Processing and Educational Too Men -:-Ehilh

- ’T r ‘Envimnment v nvert

Pauli " Cmpls ™ Mod * 20logl 0Mod) [dB) " Phase

Span " Linear * DeciBel = 10log(Span)

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

‘C?
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5 nvironment v

S 0/ATA MASTERDIR|
B config.txt

s11.bin, s12.bin
s21.bin, s22.bin

sxy_pha.bin

Axy.bmp, Ixy.omp
Ixy_db.bmp
sxy_pha.bmp

]
B o
1
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larimetric SAR Data Processing and Educational Tool v5.1 - Meni
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nvironment

ned Filter

mentation

In- Functicnalities

. sed Classification
Matrix Elements - Master L
Classification

timurn Triplet

= Forest Height Inversion Procedures

WVegetation Height Estimation
Polanimetric Data A o T
Polarization Coherence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector

TR 5 N o 3
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i Polarimetric SAR Data Processing and Educatio

it B o End Cal am

Image 1

© HH C LR AR

Image 2

" HH

[ Averaging

Fun

Do it Yourself:
Select polarization channels and view the corresponding BMP files.

a0 S
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ERFEROGRAM

- RAW 1 NT

7 Polarimetric SAR Data P 3 and Educational Tool v5.1 - Men e

—

—

—
r

®
N
Q

{

Jata_Directony/Pol-ng oS Ih_fd l_ =
Init Baws 1 30 End Col 201

Image 1

C LR AR

C LR AR

CREATE THE DIRECTORY ?

C:éMy_Data_Directar/P

Note:
The Output Directory is automatically set to: MasterDir_SlaveDir

B > 8th ADVANCED TRAINING COURSE ON LAND RE e S
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S = ? 5
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Polarimetric SAR Data Processing and Educational Tool v5.1 - Menu

Calque

B config.txt
-|| interferogram_XX_XX.bin

-ll interferogram_XX_XX.bmp

_ 3% nterferogram_HH_HH....
-180° +180°

am_LL_LL] (importés




5 nvironment v

mum Triplet

gmentation

L Functionalities - 1 ¥

Eunctionalities - 2 Forest Height Inversion Procedures
4 1CTION E5 - £

etation Height Estimation
Polarization Coherence Tomography (PCT)
Data Histograms

Data Profiles

Histogram Based Statistics

Texture Analysis

Edge Detector

1ange Det

ADVA B

A
-

N A

- 10-14 September 2018 | Universty



{f Polarimetric SAR Data Prox

| | DATA_SLAVEDIR | |
SAR_PolSARproSIM_forest/maste

- B corfig .
C:/ty_Data_Directory/Pol-inSaR_PolSaRproSik_fo ave
|| s11.bin, s12.bin
Imit Row 1 End Row am It Cal 1 End Cal 30 -

- : s21.bin, s22.bin
20 Flat Earth File

= /flat_earth.bin

Input Format

" real[deg]

I Caornvert Input

B config.txt
-|| s11.bin, s12.bin

s21.bin, s22.bin

Output Master Directo

Do it Yourself:

Enter Flat Earth file name, set the parameters and run the function.
Note:

The Input Slave Dlrectory Is automatlcally set to: SIaveDlr FER

3 8th ADVANCED TRA NINGCOURSE ON LAND REMOTE SENSING
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nvironment

ned Filter

mentation

In- Functicnalities

. sed Classification
Matrix Elements - Master L
Classification

timurn Triplet

= Forest Height Inversion Procedures

WVegetation Height Estimation
Polanimetric Data A o T
Polarization Coherence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector

TR 5 N o 3
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{f Polarimetric SAR Data Proces: | Educational Tool v5.1 - Men

‘ Environment

Image 1

" HH

Image 2

End Cal

LR

T =

301

" RR

Do it Yourself:

Select polarization channels view the corresponding BMP files.

Note:

# interferogram_H¥_H¥bR

The Output Directory is automatically set to: MasterDir_SlaveDir_ FER

B > sth ADVANCED TRAII
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- RAW INTERFEF ¢:=esa

nvironment

| [DATA_MASTERDIR SLAVEDIR_FER| |
B config.txt
-|| interferogram_XX_XX.bin

-ll interferogram_XX_XX.bmp

S AR S A R A TR ;
AINING COURSE ON LAND REMOTE 5
ersity of ég:te(é.'_c'et)_;‘ d Kingdom

tJ By

10

7Y
il 28




nvironment

ned Filter

. . mentation
In- Functicnalities
sed Classification
Matrix Elements - Master = a_ : “_Ej_ “”!
Classification

Plane

Coherence Region - Optimurm Triplet

Forest Height Inversion Procedures

WVegetation Height Estimation
Polanimetric Data A o T
Polarization Coherence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector

TR 5 N o 3

ADVANCED TRAIN]
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dcesa

COHERENCE

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

‘ Environment

olSAaRproSI_fores

End Row a3m Init Col 1 End Col

Circular Pauli

v LL W HH+w [ HY +vH v SO [ L Minkdax
¥ LR v HH - [ PD [ L Diff

™ FR [ NR

Murnerical Fadiuz Laoci Diff

Thetal Theta3 Hum Po Mum Points

v BMF

Fow T Col 7 — Averaging RBow Col

3

Do it Yourself:
Select polarization channels (linear, circular, pauli, SVD), set the parameters

(Box Car = 7x7) and view the correspondlng BMP files (select BI\/IP)
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i Polarimetric SAR Data Processing and Educational Tool v5.1 - Me

|| DATA MASTERDIR SLAVEDIR FER|
B config.txt
ﬁl cmplx_coh_XX.bin
ﬁl cmplx_coh_XX_mod.bmp

cmplx_coh_XX_pha.bmp

f coh_lrlr_phabmp

TR - - hagt ;.-v 3 ; T q,rd v, ’

I; COURSE ONLAND REMOTESENSING :




v] [Process

v] [Display

v [Calibration | (tilities

v] [Tools

v][Conﬁguration v][Edu{:ation v][HeIp

[emplx_coh_HH_mod] (importée)-25.0... |

Fichier Edition Sélection Affichage

Image

[cmplx_coh_HV_mad] (importée)-27.0 ...

[emplx_coh_HH_phal (importée)-26.0

Fichier Edition Sélection Affichage

Image

[cmplx_coh_LL_mod] (importée)}-29.0 (... L

Eichier Egltlon Sélection  Affichage

Image

Calque

femplx_coh_HV_phal (importée)-28.0

Fichier Edition Sélection Affichage

Image

Calque

(]
e

[cmplx_coh_LR_mod] (importée)-31.0 (...

Eichier Egltlon Sélection Affichage

Image

Calque

[emplx_coh_LL pha] (importée]-30.0 {...

Fichier Edition Sélection Affichage

Image

Calque

.,

Eichier F:gmon Sélection  Affichage

Image

Calque
|

[emplx_coh_LR_phal (impartée)-32.0 (..

Eichier F:gmun Sélection  Affichage

Image

Calque
|

© E. Pottier — 2018
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nvironment isple libration |

ned Filter

mentation
In- Functicnalities nereren

sed Classification

Matrix Elements - Master

Classification

Correlation Coefficients

Pol-Ins kle Filter I Coh ion - Optimum Triplet

Pol-I mentation

ersion Procedures

Polarimetric Data A o T
Polarization Coherence Tomography (PCT)

Data Histograms
Data Profiles
Histogram Based Statistics
Texture Analysis
Edge Detector
R g 5 N o
ADVANCED TRAIN]
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am

Init Col

Update List

Ground Phase Centre ‘W

Cedure
‘“wheighting Coherence Fraction Factor

=

Do it Yourself:

INVERSION PROCEDURES
DEM Differencing Algorithm
Coherence Amplitude Inversion Procedure
Ground Phase Estimation &
RVOG Inversion Procedure

Set the parameters (Median Size = 21, Factor = 0.4) and view the corresponding

BMP files.

2

T 9,

B > 8th ADVANCED TRAINING COURSE ON LAND REMOTE SENSING (SRS
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e TIMATION — @esa

Environment
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HEIGHT ESTIMATION ~ &:esa

77 Polarimetric SAR Data Processing and Educational Tool va.1 - Men e

Environment »

End Raw : Init Col 1 End Cal am

ggnuplot graph

Heighi
ncing Algorithm

Smplitude [n

6 -4 -2
-9.30000, -47.3684

% ;,;_, P,

B - sth ADVANCED TRAIN IGCOURSE ON LAND REM Lp e 3 »
10 1& September Z{JJ.B I Unlve’r5|ty of\Lelcester 1 Umted I(mgd‘ m ; J : s © E P(’,)‘i-:tié‘.r..-—i S




nvironment

ned Filter

mentation

In- Functicnalities

. sed Classification
Matrix Elements - Master L
Classification

Correlation Coefficients

Pol-Ins kle Filter I Coh ion - Optimum Triplet

Pol-I mentation

Pol-InSAR
Forest Height Inversion Procedures

WVegetation Height Estimation

Polarization Coherence Tomography (PCT)

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector

TR 5 N o 3
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i Polarimetric SAR Data Processing and Educational Tool v5.1 - Me

‘ Environment »

Input O ata File

heis %r—.r--.tz-n-.f:- 01 %30 X ﬂ

v Input D'ata Format

" Imag

Label
Auto b

|
|
|
.
|
|
|
|
|

Do it Yourself:
Step 1 : Select a BMP File

- ©E. Pottier — 2018
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» 8th ADVANCED TRA
: “10 11} September 20;1.8 § Unlve’rs{‘

" Complex * Float " Integer

" 10log(tad) " 20logiMod) " Phaze * Real " Imag
Histo abel

Lahel
ALt o At Firibd 51

INGCOURSE ON LAND REMOTE SENSING ;
QLelcester | Umted wngde ]

Do it Yourself:
Step 2 : Select an Input Binary Data File
Select what to Show

Enter the Histogram Title

Enter the Histogram Label

o e L e

- ©E. Pottier — 2018
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Q

HEIGHT ESTIMATION - HISTOGRAM

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

- ’T r ‘:Envimnment 1 v| [Pmcess v| ‘:Display v| ‘:Calibratiun v| [Ulilities v| [Tuols v| [Conﬁguration v.| [Education v‘ [Help

| MapAlgebra -,-1,1=Eh_ x ) 7 | MapAlgebra -0-1.1=lEh__ x ap . =0

ration, ..
Save configuration,..

Do it Yourself:

Step 3 : Define the polygon area
1) Right button : Select area
2) Left button : Draw the polygon
3) Enter : Close the polygon
4) Right button : Save conflguratlon

5 COURSE ON LAND REMOTE SENSING
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 HEIGHT ESTIMATION

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

Environment »

Statistics - Histogram

g(Mod] (" Phaze * Re: " Imag

Do it Yourself:
Step 3 : Extract and Process

TR - -

»
A l.
i

i “;Lﬁ_:f.i?S,épter_}n'b-e rZU;LB | Unlv rsity of |

T

COURSE ON LAND
.é,_gfe_%.tgt_,[fu_r_ii't d Kingd

%

PRET T

REMOT

w

00
> 1
LJ
-
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i Polarimetric SAR Data Processing and Educatio

heigl

j lifrr'!ﬂ 'h'l"l'|

" Integer

LA
At Y

= | i
" Ima | b
Imag |"I'J+II
a
o
\ '-;'EH I
W

t4

Do it Yourself:
Step 4 : Plot the histogram

J 8th ADVANCED TRA ) INGCOURSE ON LAND RMTE SENSING : : ;';-l ; “ & 7
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HEIGHT ESTIMATION - HISTOGRAM {:esa

==

/,-

If Polarimetric SAR Data P

i v

Filtres  Fen
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If Polarimetric SAR Data Pr

f* Float " Integer

~ 2DlogiMod) ¢ Phe & Red ¢ lImag

" ©E. Pottier — 2018



nvironment

ned Filter

mentation

In- Functicnalities

. sed Classification
Matrix Elements - Master L
Classification

Correlation Coefficients

Pol-Ins kle Filter I Coh ion - Optimum Triplet

Pol-I mentation

Pol-InSAR
Forest Height Inversion Procedures

WVegetation Height Estimation

Polarization Coherence Tomography (PCT)

Statistics

TR 5 N o 3

ADVANCED TRAIN]
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Input D ata File

=

Input Data Format

Do it Yourself:
Step 1 : Select a BMP File

MR

> 8th ADVANCED TRA INGCOURSE ON LAND REMOTE SENSING
: ‘19 11} September ZU;LB | Unlve’rsn:y .onLelcester il Umted I(mg A rri
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‘ Environment »

P —
i RVOG_heights.bmp (Zoom = 100 %)

1ata Format

Complex * Float

* Feal Part " Imag part

is] l— Walue ,7

Do it Yourself:
Step 2 : Select a Input Binary Data File

PR

b

9 8th ADVANCED TRA

l
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~ HEIGHT ESTIMATION - PROFILE

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

{ RVOG_heights.bmp (Zoom = 100 %) ¥ RVOG_heights.bmp (Zoom = 100 %)

P —
{ RVOG_heights.bmp (Zoom = 100 %)

P
RVOG_heights.bmp (£Zoom = 100 %)

Do it Yourself:
Step 2 : Select the row / col to define the profile
1) Zoom : mouse outside the rect
Left button : Zoom in
Right button : Zoom out
2) Move : mouse inside the rect

o e o N S QR TR 5 AT T T e T
i > 8th ADVANCED TRAININ
] 10~1§; September 2018 | University




ION - PROFILE

—

—

—
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®
N
Q

{

" Float " Integer

Frafile Title
FaMGE FROFILE

E it

Do it Yourself:
Step 4 : Select the pixel (row / col) center of the
profile

B > 8th ADVANCED TRAINING COURSE ON LAND RE b 8
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The Polarimetric SAR Data Processing and Educational Tool

'W r [Envuonment ¥|i gt ?@[Converl v][Process v] [Display v][CaIibratiDn v] [Ulilities v] [Tools v] [Conﬁguration v][Edu{:ation v}[HeIp

[ Data Analysis : Value - Profil 7 X RANGE PROFILE

Input D ata File
[C:/My_Data_Directory/PolinSAR_PolSARproSIM_forest/master_slave_FER/RYOG_heights.bin CRANGE PROFILE
Input D ata Format

" Complex {* Float " Integer -'I" RAMGE PRDF]i 1§

Pixel alues

% [182] v [125 [ 108873z 4 fRANGE PROFILE

Show

" Moduluz  © 10log(tod) " 20log(tod)

" Phaze * Real Part " Imag part

Flange Length [pix] i} Walue | 10818752

Fepresentation
(5 % Range £ Range € (Y] Range 0 20 40 &0 80 100 120 140 160 180

Mouse Position " Mesh € Suface ¢ MeshC ¢ Mesh§

Al)]182 [Y][125 | Val[] 1076 Minirumn / Maximum Y alues [ y-asis |
Orientation W Auto Min| Auto Maw| Auo | MindMax
JJ Profle The 0 20 40 &0 80 100 120 140 160 180

ﬂ al=l M FANGE PROFILE
o B

Amplitude

Amplitude

¥ RANGE PROFILE

Do it Yourself:

Select what to show in 1D or 3D

Fix range length (100pix in 1D, 30pix in 3D)
Set min /7 max values

Plot

—hes s

SN DD W

Max =14 530542 hin = 5149879
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The Polarimetric SAR Data Processing and Educational Tool

= W |? [Envimnment v]gimgxm ?@[Converl

v][Process v] [Display '][Cﬂ”b[ﬂlibl‘l v] [Ulilities v] [Tools v] [Conﬁguration v][Edu{:ation v}[HeIp

(7 Data Analysis : Value - Pr
Input D ata File

[C-7My_Data_Directony/PolnSAR_PoiSeRpras IM_forest/master_sdave_FER/RVOG_heights bin ¢RANGE PROFILE

Mouse Position

X182 Y| 125 | val || 1076
g—
Orientation
= (]
n B
F'|Dt| ﬂﬂ Cloze

Select wha

Fix range leng
Set min /7 max va
Plot

-

Eichier Edition Sélection Affichage Image Calque Couleurs QOutils Filtres Fenétres Aide
.|.|.|.|5';'3|.|.|.

A RANGE PROFILE

10

MWax = 14530842
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Forestry Applications
with Pol-INnSAR
Practical

2nd part : Airborne Pol-INnSAR datasets (ESAR - DLR)

Traunsteln / Germany

ﬁ’l-\"f ’?:.L R

[ sth ADVANCEDTRA



v| [Pmcess v| ‘:Display v| ‘:Calibratiun v| [Ulilities v [Tuols

Dual Data

Input Master Directory:
My Data Directory / Pol-InSAR_Traunstein / master_slc

Input Slave Directory:
My Data Dlrectory/PoI InSAR Traunsteln/slave slc

PR TR

NING




nvironment
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mentation

In- Functicnalities

. sed Classification
Matrix Elements - Master L
Classification

timurn Triplet

= Forest Height Inversion Procedures

WVegetation Height Estimation
Polanimetric Data A o T
Polarization Coherence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector
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{f Polarimetric SAR Data Proces: | Educational Tool v5.1 - Men

‘ Environment

— @
EndCal  [1414

Image 1

£7 HH " RR
Image 2

" HH

[ Averaging

Fun

Do it Yourself:
Select polarization channels and view the corresponding BMP files.

Note:
The Output Directory is automatically set to: MasterDir_SlaveDir
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Polarimetric SAR Data Processing and Educational Tool v5.1 - Meni

Y

B config.txt
|| interferogram_XX_XX.bin

|| interferogram_XX_XX.bmp




5 nvironment v

mum Triplet

gmentation

L Functionalities - 1 ¥

Eunctionalities - 2 Forest Height Inversion Procedures
4 1CTION E5 - £

etation Height Estimation
Polarization Coherence Tomography (PCT)
Data Histograms

Data Profiles

Histogram Based Statistics

Texture Analysis

Edge Detector

1ange Det

ADVA B

A
-

N A
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¥ Polarimetric SAR Data Prox ucational Tool v5.1 - Mei ih

|| DATA SLAVEDIR |

- config.txt
C:/My_Data Directary/Fol-ln3aF_Traunstein/sla slc _I Sllbln’ SleIn
Ik B o ’T End Row 320 It Cal ’T End Col m - SZ 1 bl n.s 22 b | n

20 Flat Earth File

C:/hy_Data_Directany/Pal-InSAR_Traunstein, =l

Input Format

™ 1eal[deqg) " cmpls |
I Caorvert Inpcl anary Format [LE<->BE])

B config.txt
-|| s11.bin, s12.bin

s21.bin, s22.bin

Output Master Directo

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

Note:
The Input Slave Dlrectory Is automatlcally set to: SIaveDlr FER
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WVegetation Height Estimation
Polanimetric Data A o T
Polarization Coherence Tomography (PCT)

Data Histograms
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{ Polarimetric SAR Data Process d Educational Tool v5.1 - Men e

T &
EndCol  [1414

Image
~ HH o HY Y - _" i~ LR " BR
Image 2

CHH & HY WY - gy LR " PR

[ Averaging

Fun

Do it Yourself:
Select polarization channels and view the corresponding BMP files.

Note:
The Output Directory is automatically set to: MasterDir_SlaveDir
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IR_SLAVEDIR_FER| |
B config.txt

-|| interferogram_XX_XX.bin
-ll interferogram_XX_XX.bmp
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{f Polarimetric SAR Data Process d Educational Tool ¥5.1 - Men

Init Col 1 End Cal 1414

iampling
ulti Look,

Input D'ata Format
Cutput Data Format

Do it Yourself:
Select Multi Look : Row = 6 and Col = 2
Select Output Data Format : 2 x [S2] =>> [T6]

B - 8t Note:

iUSE The Output Directory is automatically set to: MasterDir_SlaveDir_FER_MLK / T6 20'18‘
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In- Functicnalities

. sed Classification
Matrix Elements - Master L
Classification

timurn Triplet

Pol-I

Pol-InSAR
Forest Height Inversion Procedures

WVegetation Height Estimation
Polanimetric Data A 4 o T
Polarization Coherence Tomography (PCT)

Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector
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{f Polarimetric SAR Data Proces: | Educational Tool v5.1 - Men i&

‘ Environment

Init Row

LEE Refined Speckle Filker
Mumber of Looks ] Window Size Row 3
g

Do it Yourself:
Set the parameters : Num Looks = 3 ; Window Size = 3.

Note:
The Output Directory is automatically set to: MasterDir_SlaveDir_FER_MLK_ LEE
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. FER_MLK_LEE/TE

. - Jata Directom/Poln Traun FER_MLE_LEE/TE
. Create RGB file . i = S S

End Row Init Col 1 End Cal

Conposition

Output RGE File - [T1]
. FEFR_MLF_LEE/

. FER_MLE_LEE

o
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{7 Polarimetric SAR Data Process d Educational Tool Men [ —

_LEE

End Cal a7
[ Ro23=[HWw1,%1)

[ Rodk =[HH2 ] [ RoS6 = [HY

i Rol5=[HH1
F

BrdP | Maod / Phaze |

Run

Do it Yourself:
Select the correlation coefficients, set the parameters (Box Car= 5x5) and
view the corresponding BMP files.
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Classification

Plane

Coherence Region - Optimurm Triplet

Forest Height Inversion Procedures

WVegetation Height Estimation
Polanimetric Data A o T
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Data Histograms

Data Profiles

Histogram Based Statistics
Texture Analysis

Edge Detector

TR 5 N o 3

ADVANCED TRAIN]

i 19“1} :‘S',é.p_i.jem'bie rZU;B IUnlve’rsTt 0

f Leices
5] i

¥ s



COHEREN{f

dcesa

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

‘ Environment
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v LR
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Mumerical A adius
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I Averaging

|lc_FER_MLK_LEE/TE

Optimal
W SVD
[ FD
[ MR

Loci

Hunn Paints

G
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[ L Dife
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Do it Yourself:

Select polarization channels (linear, circular, pauli, SVD), set the parameters

(Box Car = 7x7) and view the correspondlng BMP files (select BI\/IP)
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INVERSION PROCEDURES
DEM Differencing Algorithm
Coherence Amplitude Inversion Procedure
Ground Phase Estimation &
RVOG Inversion Procedure

& Height Estimation Falarimetric Channel  JHH

Do it Yourself:
Set the parameters (Median Size = 21, Factor = 0.4) and view the corresponding

BMP files.
2D Kz File : DataDirectory / kz-phi-mlk / kz.bin
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ESA AfriSAR CAMPAIGN

ESA AfriSAR Airborne Campaign
Lope National Park, Gabon

ONERA (2015) - DLR (2016)

Tropical forests of Gabon

P-Band (Biomass Mission)
Single baseline = 80m

Courtesy of
Dr Maryam Pourshamsi

National Centre fo
A Earth Observation
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Main Input Master Directory
SAR._AfTISAR fmaster _slc_slave_slc_FER_MLK
Main Input Slave Directory

C:/My_Data_Directory/Pol-InSAR _AfiSAR master_slc_slave_slc FER_MLK

(2] Save & Exit

Input Master Directory:
My Data_Directory / Pol-InNSAR_AfriSAR / master_slc_slave_slc_ FER_MLK

Input Slave Directory:
My Data Dlrectory/PoI InSAR AfnSAR/master _slc_slave slc FER MLK
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g and Educational Tool v5.1 - Me

INVERSION PROCEDURES
DEM Differencing Algorithm
I Coherence Amplitude Inversion Procedure
g Ground Phase Estimation &
ot | RVOG Inversion Procedure

e Height Estimation

and RYOG Inversion Procedure

Top Phase Centre

2D Kz File

Do it Yourself:

Set the parameters (Median Size = 3, Factor = 2) and view the corresponding BMP
files.

B 2D Kz File :

& - DataDirectory / Pol-InSAR_AfriSAR / master_slc_slave_slc_ FER_MLK 7/ kz_ML.bin
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