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The initiative development of PoISARpro Software is a direct
result of recommendations made during the POLInSAR 2003
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BIOMASS MISSION dcesa

BIOMASS mission : 7th ESA Earth Explorer (2021)

S0 T T SRR\

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
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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
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More than 1600 different
Pol-SAR, Pol-InSAR, Pol-TomSAR
and Pol-TimeSAR functionalities.

Each element of the
Software (a function) can
be extracted and
incorporated individually
into users’ own processing
software.

PolSARpro v5.1 Software is made available
following the: Open Source Software Development
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(c1Y:] since 2003

- +3000 registered users
« +70 foreign countries

International Collaborative Project
(4 Agencies, 15 Research Centres, 14 Universities)
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Last contributors

Tsinghua University, China

University of Mining and Technology, China

National Space Science Center, CAS, China

Fudan University, China

Wuhan University, China . _ _ _
Studies in Resources Engineering Indian

Institute of Technology

Satellite Surveying and Mapping

Application Center, China Universidade Federal de Alagoas, Brazil

Xidian University, China mmm University of Science and Technology,
Poland

Harbin Institute of Technology University of Tehran, School of Surveying
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1! The Polarimetric SAR Data Processing and Educational Tool v6.0 (Biomass Edition)
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1{ The Polarimetric SAR Data Processing and Educational Toeol vB.0 (Biomass Edition) : Main Menu

PolSaRpro Biomazs Sentinel-1 4/8 FaolSaRpro PolSaRpro PolS&RproSim  Educational  PolSARproCalc
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Package [Calculator)

Sentinel-1 A/B PalSaRpro
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PalSaRpro Biomass
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1&" The Polarimetric SAR Data Processing and Educational Tool v6.0 (Biomass Edition) : Main Menu

PalSaRpro Biomass Sentinel-1 A/B PalSaRpro PolSARpro PolSARproSim  Educational  PolSa&RproCale

Bio mizzion mizzion SHAF bridge  Batch mode [Simulator) Package [Calculator)
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§ The Polarimetric SAR Data Processing and Educational Tool - Sentinel-1 Mission ...

SENTINEL 1A / 1B @esa

1 3 POLSARPRO V. 6.0 (bic..)

The Polarimetric SAR Data Processing and Educational Tool - Biomass

x o =

http://earth.esa.int/polsarpro

www.esa.int European Space Agency
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ing and Ed ional Tool - Bi

PalSaRpro Biomass Sentinel-1 A/B PalSAaRpro PolSARpro PolSARproSim  Educational  PolSa&RproCale

- Bio mizzion mizzion SMAP bridgey,  Batch mode [Simulator) Package [Calculator)
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EXIT

= S1 toolbox
(split, deburst, merge ...)

EXSTY3 Sentinels Application Platform
Sentinel-1 Toolbox = Geocoding toolbox

aﬂ = Terrain correction

aﬁ = Interferometric toolbox

n (co-registration, flat Earth estimation ...
\\ \
d=esa seo0
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PolSARpro-SIM++

{f polSARpro Simulator {c) Dr Mark
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# The Polarimetric SAR Data Processing and Educational Tool v6.0 (Biomass Edition) : Main Menu
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AR Data Processing and Educational Tool v

@esa\\\\g
The Polarimetric SAR Data Processing and Educational Tool - Bi Editi \\\\\\\\\\\
y =1 e e mvion | NPy Gochmeds  inir TN PTE;'TELT;T?“ (Quit)
| =
EXIT
PolSARpro-Bio web site
* On-line tutorials
* On-line self training
New Iect_ure course packages
New topics
Re-design of the Do It Yourself . Video / Quizz

- Blog / Forum
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2 POLSARPRO V. 5.1
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TerraSAR - X

RADARSAT 2

2 POLSARPRO V. 5.1
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RISAT SENTINEL 1A / 1B

PolSARpro v5.1 Software offers the possibility to handle and
CONVE Lnetkic.6 ~ astabli
CURRENT
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BIOMASS Radarsat Constellation Mission

B » POLSARPR
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NovaSAR-S &

PolSARpro - Bio will offer the
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External Softwares

EXTY Sentinels Application Platform
Sentinel-1 Toolbox
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http://earth.google.com/
http://asterweb.jpl.nasa.gov/

PolSARpro v6.0 (Bio) SOFTWARE LS&L
ESA - SNAP / Sentinel-1 Toolbox

Pre-Processing Geo-Coding Post - Processing
Data Extract Terrain Correct - UTM Pro;j.

POLARIMETRIC
DATA SETS

KML File generation
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The Polarimetric SAR Data Processing and Educational Tool

http://earth.esa.int/polsarpro

Eurapean Space Agency

New functionalities

Pol-TimeSAR

Revisit time :

+ALOS-2 = 14 days
- BIOMASS = 4 days
+ RADARSAT2 = 24 days /8
+ RISAT-1 = 25 days
« Sentinel-1 = 6 days 4

Pol-TomSAR

Pol-InSAR

=l et ~ 4 ‘
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An-Yang Filter
Box Car Filter

Box Car - Edge Filter
Gaussian Filter
IDAN Filter
Lee Refined Filter
Lee Sigma Filter
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NAH2 : Holm 2 Decomnposition

AN3 : An & Yang 3 Component Decomposition
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Polansation Synthesis

Polarimetric Signature

Stokes Parameters

Compact Polarimetric Mode
Compact Decomposition

Compact Classification

O.P.CE
R.C.5 Max

Surface Inversion

Roughness - Soil Inversion
RVOG PolSAR Inversion

Sub-Aperture Analysis

DEM Estimation

Polarisation Orientation Compensation

Decomposition
Applications

—

New!
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Polarization Coherence Tomography (PCT)
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imetric $AR Data Processing and Educaticnal Tool - Biomass v1.0 - Men
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Lectures Motes

Recent Advances (W.M. Boerner)

Advanced Concepts (E. Pottier, 1.5. Leg, L. Ferro-Famil])

Polarimetric SAR Interferometry (5.R. Cloude, K. Papathanassiou) *

Surface Parameter Retrieval (1. Hajnsek, K. Papathanassiou) 4

Single vs multi polanzation interferometry
Pol-In (Training Course]

Polanization Coherence Temography (Training Course)
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{(Convert  +(Process +|(Display | [Calibration +] [Utilities  +](Tools

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

PolSARap Showcases
1 Basic Principles of SAR Polarimetry
Lectures Notes €. Lopez Martiner', E. Pottier’
! UPC Bazceloza

* University of Rennes-1

L1 Theory of radar polarimetry

1.1.1 Wave polarimetry

Polarimetry refers specifically to fbe vector nature of the electromagnetic waves,
whereas radar polarimeny is the science of acquiring, processing and amalyzing
the polarization state of an electromagnetic wave in radar applications. This sec-
tion. summarizes the main theoretical aspects nec a comeer E berency matrices must be better exploitation of the
and iterpretation of the polarimetric information

ept
the pr . from a polarimetric point of view, given
i oot s s essered pliiogs de.wemzmw: waves

- 1.1.L1 Electromanetic waves and wave polarization deseriptors
o - I o e ‘ The eneration. the propagation, 25 well 2 the interaction with matter of the elec-
E = e erned. by the Maxwells equations [1]. For an
. compased

which may be also considered in a complex form

Beyond all the PoISAR data filtering techniques ect
exist a wide variety of similar approaches in the related literature, where 2 com-
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I PolSAR-ap Showcase : Cryosphere
Input Master - Slave Directary

# PolSAR-ap Showcase : Agriculture

Input Directory |D My_Data_Directary/M aster_Dir_Slave_Dir

‘D'/My Dats_Dirsctory/T3 Output Master - Slave Directary

PolSARap Tutonal (C. Lopez - E. Pottier) * Ot Directary [ My D st _DiectorydM aster_Din_Slave O g1 ﬂ
PolSARaD Showcases [D:#My_D ata_Diectary il ﬂ nitRow [ 1 ErdRew [90 micd [ 1 Endbal  [1024
cloARap showcases T BT T B = Decompasition ‘[h"ﬂ #Ang Unit Median Filter
Lectures Motes , Decomposition Ine Ang Unit g Wfindow S!ze (i) ’7 Degrees Window Size: . ’T
. . g \Window Size (Row] ,_ e i (il ’_ © Degiees % Radians w/indow Size (Col) ’7 & Radians Max Nb of lteratiors: ’T

Inversion

Surface Soil Moisture Inversion

Soil Dielectic Constant Max | 40

Increment Angle of the Incidence Angle LUT (deg) [ 0.1
Dihedral Seil Maisture Inversion

- Soil Dielectic Constant Max Trunk Diglectric Constant Max

Increment Angls of the Incidence Angls LUIT [deg)

(FaiEEitom e Ice Diglectric Canstant | 2.8 Threshald | 40

@ OHH O Ry O Range Pixel Spacing [ optional ]| opt

2D Incidence Anale File

=

0

[Enter 201 Incidence Andls fils

2D ncidence Angle File 2D Kz File

[Enter 20Kz fie

v
v

‘Enlel 20 Incidence Angle File

Surface to Yolume Ratio File

2D Mask File

%

|Enter [showcase_crya_stv_ratio_HH.bin) filz

0

[Enter [showease_agri_mask bin) fle

Polarimetric Decomposition f3 Fils Camplex Coherence File

[Enter (empk_coh_HH.bin] file

v
e

[Enter showease_aar_fs.bin) file

SNR Deconelation File [aptional]

PolSAR-Ap Project

Folarimetic Decomposition Beta File

%

[Erier homcase_sgn_betabin e [Enter SHR Decanclation file [ Dptional |

o

Wertical Rougness Indicator (ks File [optional) Output Extinction Coefficient File (kappa

|D MMy_Data_DirectoryMaster_Dir_Slave_Dir/showcase_ciyo_kappa_HH.bin

Output Penetration Depth File

Output Soil Moaisture File

[ My_Diata Directon/Msster_Dir_Slave_Dir'showease.ciyo_depth_HH bin
[D:My_Data_Ditectory/showicase_sar_sur_me_sol bin

Output Soil Dielectic Constant File: Run

‘ D:/My_Data_Directony/showcase_agr_surf_dc_soil. bin

Dutput Trunk Dielectic Constart File

‘ Input Directomy

|D:My_Data_Directony/T3

22— Output Directary

[D-#My_Data_Diectory iEN=]
Irit Fiow 1 End Fow 1544 Irit Col 1 End Col 928

"Winduw Size - Train

ONERA
Fow[ 51 o 51

’—Eeumelnc Perturbation Filter

Row| 9 Col| &

"Wmdnw Siee - Test———

Thieshold | 0.98  Reduction Ratio [RedR) | 0.0025

Output Coherence File
|D:/My_Data_Directory/ocean_coherence bin

Output Mask File
|D:/My_Data_Directory/ocean_mask.bin
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Pol5ARap Tutonal (C. Lopez - E. Pottier) #

WHAT IS POLARIZATION?

PolSARap Showcases

Propagation of 3 monachromatic plane electromagnatic

Lectures Motes

PoLSARPRO v3.0 - LecTure NoTes

A M
Recent Advances (W.M. Boerner) BASIC CONCEPTS IN RADAR POLARIMETRY

Wolfgang Martin BOER

Basic Concepts (W.M. Boerner)
Advanced Concepts (E. Pottier, 1.5. Lee, L. Ferro-Famil)

Polarimetric SAR Interferometry (5.R. Cloude, K. Papathanassiou) *

Surface Parameter Retrieval (I Hajnsek, K. Papathanassicu) L4

Do It Yourself 7

POLINSAR Training Course

Single ws multi polanzation interferometry

W | i e - e, tcdinons da e~ & Sl Tamoon

Pol-InSAR (Training Course)

Sk POLARISATION ELLIPSE
Polarization Coherence Temography (Training Course) T

Picez|l  Arboescence dunockk || Fagsdh sgnsurss] Signets

THE REAL ELECTRIC FIELD VECTOR MOVES IN TIME ALONG AN ELLIPSE
(£ Y . EE L (EY .,
| —‘| —.’;ms{o)—| B | =sin’(6)
\E,, )} E,.E, WL

|
s
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The Po e v
lavimatsie SAR Data Processing and Educationsl Tool - Riomass Edit

ESA PolSARpro v6.0 (Biomass Edition) Software

Version 6.0.1 released (2019/04/01)

The ESA PolSARpro v6.0 (Biomass Edition) Software is the new version of the ESA PolSARpro Toolbox (The
Polarimetric SAR data Processing and Educational Toolbox) which has been developed since 2003 under different

ESA-ESRIN contracts

Download Windows 64 bits Version (Read-me first )

é Download Linux Version (Read-me first )

License Legal

polsarpro.team@yahoo.com
© E. Pottier — PolSARpro v6 (Biomass Edition)
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