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Workshop held at ESA-ESRIN in January 2003.
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P-Band Pol-TomoSAR spaceborne mission

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

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

BIOMASS MISSION

BIOMASS mission : 7th ESA Earth Explorer (2022)
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Toolbox specifically designed to 
handle : Pol-SAR, Pol-InSAR, Pol-
TimeSAR and now Pol-TomoSAR
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-TomoSAR, Pol-TimeSAR....

PolSARpro - Biomass Edition
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Around 1800 different Pol-SAR, 
Pol-InSAR, Pol-TimeSAR and now
Pol-TomoSAR functionalities.

Each element of the 
Software (a function) can 

be extracted and 
incorporated individually 

into users’ own processing 
software.

PolSARpro v6.0 (Biomass Edition) Software is made 
available following the: Open Source Software 
Development (OSSD) approach, and follows the: 
GNU General Public License v2 – June 1991.

PolSARpro - Biomass Edition
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since 2003

• +3000 registered users
• +70 foreign countries

International Collaborative Project
(4 Agencies, 19 Research Centres, 21 Universities)

PolSARpro - Biomass Edition
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ENTRY SCREEN

MAIN WINDOW

PolSARpro - Biomass Edition
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PolSARpro - Biomass Edition

SENTINEL 1A / 1B
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PolSARpro - Biomass Edition

BIOMASS
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 S1 toolbox
(split, deburst, merge …)

 Geocoding toolbox
 Terrain correction

 Interferometric toolbox
(co-registration, flat Earth estimation …

PolSARpro - Biomass Edition
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PolSARpro - Biomass Edition

PolSARpro Batch Mode

Create a bat (windows) or a sh
(linux) file to run different
polarimetric data processes in
a batch processing mode.
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PolSARpro - Biomass Edition

PolSARpro - Sim

This educational tool creates and
provides simulated test data of
sufficient fidelity to be used to
illustrate the concepts of Pol-InSAR
when applied on ground surface,
ground surface covered with low
vegetation or forest stands.

This simulator is developed by Mark Williams ©
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PolSARpro - Biomass Edition
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PolSARpro - Biomass Edition

PolSARpro - Calc

This tool proposes a
Polarimetric Pocket
Calculator offering
basic processing
functionalities which
are applied on a set
of SAR Polarimetric
datasets.
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PolSARpro - Biomass Edition

PolSARpro v6.0
(Biomass Edition)

SOFTWARE
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PolSARpro v5.2 Software offers the possibility to handle and 
convert polarimetric data from a range of well established 
CURRENT polarimetric spaceborne platforms.

PolSARpro v5.2 SOFTWARE

RADARSAT 2
TerraSAR – X

COSMO - SKYMED

TANDEM-X
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PolSARpro v5.2 Software offers the possibility to handle and 
convert polarimetric data from a range of well established 
CURRENT polarimetric spaceborne platforms.

PolSARpro v5.2 SOFTWARE

SENTINEL 1A / 1BRISAT

ALOS-2 – PALSAR-2
GaoFen 3 (GF3)
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PolSARpro - Bio will offer the possibility to handle and 
convert polarimetric data of FUTURE polarimetric spaceborne
platforms.

Radarsat Constellation Mission
(RCM)

BIOMASS

ALOS-4– PALSAR-3

SAOCOM

PolSARpro - Bio SOFTWARE
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NISARNovaSAR - S

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

PolSARpro - Bio SOFTWARE
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External Softwares

PolSARpro - Bio SOFTWARE

http://earth.google.com/
http://earth.google.com/
http://asterweb.jpl.nasa.gov/
http://asterweb.jpl.nasa.gov/
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ESA - SNAP

POLARIMETRIC

DATA SETS

Pre-Processing

Data Extract

Geo-Coding

Terrain Correct - UTM Proj.

Post - Processing

Only valid for:

[C2] matrix: Dual-Pol

[T3] matrix: Quad-Pol KML File generation

PolSARpro - Bio SOFTWARE
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PolSARpro - Bio SOFTWARE
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Dual – PolSAR
(Spp, C2)

Quad – PolSAR
(S2, C3,C4,T3,T4)

PolSARpro - Bio SOFTWARE
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Polarimetry + 
Interferometry

Pol-InSAR

PolSARpro - Bio SOFTWARE



28 © E. Pottier – PolSARpro v6 (Biomass Edition) PolSARpro : A General Introduction 

PolSARpro - Bio SOFTWARE
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Polarimetry + 
Time series

Pol-TimeSAR

Polarimetry + 
Tomography

Pol-TomoSAR

PolSARpro - Bio SOFTWARE



30 © E. Pottier – PolSARpro v6 (Biomass Edition) PolSARpro : A General Introduction 

PolSARpro - Bio SOFTWARE

ESA study : L- and P-band SAR

Tomography Synergies Consolidation
Study

Goal : Build a reference dataset for

current and future researches on the
application of SAR Tomography for
the RS of boreal, temperate and
tropical forests at P- and L-Band.

Includes : Stack of SLC SAR images

(coregistered, phase calibrated and
flattened) + ancillary data (kz maps,
DTM …) – ESA campains (afrisar,
biosar)
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PolSARpro - Biomass Edition



32 © E. Pottier – PolSARpro v6 (Biomass Edition) PolSARpro : A General Introduction 

PolSARpro - Biomass Edition
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PolSARpro - Bio SOFTWARE
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PolSARpro - Bio SOFTWARE
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PolSARpro - Bio SOFTWARE
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https://www.ietr.fr/polsarpro-bio/ polsarpro.team@yahoo.com

Space-borne Polarimetric SAR Sensors

Software : PolSARpro v6.0 (Biomass Edition) Toolbox

Training / Learning

Objectives

Radar SAR Polarimetry

A Bit Of History / Main Pionners
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https://www.ietr.fr/polsarpro-bio/san-francisco

Space-borne Polarimetric SAR Sensors

Software : PolSARpro v6.0 (Biomass Edition) Toolbox

Training / Learning

Objectives

Radar SAR Polarimetry

A Bit Of History / Main Pionners
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Questions ?
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ENTRY SCREEN

MAIN WINDOW

PolSARpro - Bio SOFTWARE
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ALOS : Advanced Land Observing Satellite

PALSAR : Phase Array L-Band SAR

DATA SETS
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DATA SETS
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Configuration

Data Import

Data Process

Data Display

 Input Data File

 Extract Raw Data

 [T3] Elements

 H / A / Alpha
Decomposition Parameters

Eigenvectors Parameters

Eigenvalues Parameters

 Polarimetric Segmentation
 H / A / alpha Segmentation

 Unsupervised Wishart 

H / A / alpha Segmentation

 BMP 8 / 24 bits

 RGB

Data Processing Approach

along a ‘recommended’ 

and easy processing chain

Provide a First Qualitative Analysis of 

the fully polarimetric data set processed

PROCESSING CHAIN

PolSARpro - Bio Software

performs complete end-to-end

processing without the need for 

any other software.

Data Geocoding  Terrain correction (SNAP)
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Configuration

Data Import

Data Process

Data Display

 Input Data File

 Extract Raw Data

 [T3] Elements

 H / A / Alpha
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Data Geocoding  Terrain correction (SNAP)
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PolSARpro - Bio SOFTWARE

Input Data Directory :

C:/ … / SAN_FRANCISCO_ALOS-1

Configure Data Main Directory location
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Configuration

Data Import

Data Process

Data Display

 Input Data File

 Extract Raw Data

 [T3] Elements

 H / A / Alpha
Decomposition Parameters

Eigenvectors Parameters

Eigenvalues Parameters

 Polarimetric Segmentation
 H / A / alpha Segmentation

 Unsupervised Wishart 

H / A / alpha Segmentation

 BMP 8 / 24 bits

 RGB

PROCESSING CHAIN

Data Geocoding  Terrain correction (SNAP)
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PolSARpro - Bio SOFTWARE
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Data IMPORT – Input Data File

Do it Yourself:

Enter SAR Leader File
Check File
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Data IMPORT – Input Data File

http://earth.google.com/
http://earth.google.com/
http://upload.wikimedia.org/wikipedia/fr/3/33/Google_Earth_%28logo%29.gif
http://upload.wikimedia.org/wikipedia/fr/3/33/Google_Earth_%28logo%29.gif
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Data IMPORT – Input Data File
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Data IMPORT – Input Data File

Do it Yourself:

Enter SAR Leader File
Read Header
OK
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ENVIRONNEMENT
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Data IMPORT – Extract Binary Data

Do it Yourself:

Full Resolution
Output Data Format = [T3]
Run
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Convert ALOS Fully Polarimetric Data Files 

to Complex (3x3) Coherency Matrix [T3]

OUTPUT DIR

T3

config.txt

T11.bin, T12_real.bin, 

T12_imag.bin, T13_real.bin, 

T13_imag.bin, T22.bin

T23_real.bin, T23_imag.bin, 

T33.bin

INPUT DIR

Fully Polarimetric

Data Files

Data IMPORT – Extract Binary Data

Do it Yourself:

Full Resolution
Output Data Format = [T3]
Run
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Display Pauli-RGB Image

After
multi-looking

7 x 1
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ESA - SNAP

Polarimetric Data

Processing

 S1 toolbox (split, deburst, merge …)

 Geocoding toolbox

 Interferometric toolbox
(co-registration, flat Earth estimation …
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ESA - SNAP

POLARIMETRIC

DATA SETS

Pre-Processing

Data Extract

Geo-Coding

Terrain Correct - UTM Proj.

Post - Processing

Only valid for:

[C2] matrix: Dual-Pol

[T3] matrix: Quad-Pol KML File generation

PolSARpro - Bio SOFTWARE
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PolSARpro - Bio SOFTWARE
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PolSARpro - Bio SOFTWARE
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Display Pauli-RGB Image
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Display Main Menu
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Create Pauli-RGB to KML Image
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PolSARpro - Bio SOFTWARE
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Configuration

Data Import

Data Process

Data Display

 Input Data File

 Extract Raw Data

 [T3] Elements

 H / A / Alpha
Decomposition Parameters

Eigenvectors Parameters

Eigenvalues Parameters

 Polarimetric Segmentation
 H / A / alpha Segmentation

 Unsupervised Wishart 

H / A / alpha Segmentation

 BMP 8 / 24 bits

 RGB

PROCESSING CHAIN

Data Geocoding  Terrain correction (SNAP)
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PolSARpro - Bio SOFTWARE
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[T3] ELEMENTS

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

DATADIR

T3
config.txt

[T3x3] Elements

Txy_mod.bin

Txy_db.bin

Txy_pha.bin

Txy_mod.bmp

Txy_db.bmp

Txy_pha.bmp
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[T3] ELEMENTS

T11_dB T22_dB T33_dB
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[T3] ELEMENTS

span_dB T12_pha
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Configuration

Data Import

Data Process

Data Display

 Input Data File

 Extract Raw Data

 [T3] Elements

 H / A / Alpha
Decomposition Parameters

Eigenvectors Parameters

Eigenvalues Parameters

 Polarimetric Segmentation
 H / A / alpha Segmentation

 Unsupervised Wishart 

H / A / alpha Segmentation

 BMP 8 / 24 bits

 RGB

PROCESSING CHAIN

Data Geocoding  Terrain correction (SNAP)
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PolSARpro - Bio SOFTWARE
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DECOMPOSITION PARAMETERS

Do it Yourself:
Select some elements, set the 
parameters  (Nwin = 3) and 
view the corresponding BMP 
files (select BMP).
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DECOMPOSITION PARAMETERS

EntropyLambda
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DECOMPOSITION PARAMETERS

AlphaLambda
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DECOMPOSITION PARAMETERS

AnisotropyLambda
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DECOMPOSITION PARAMETERS

AnisotropyEntropy
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DECOMPOSITION PARAMETERS

(1–H) A (1-H) (1-A)
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DECOMPOSITION PARAMETERS

H (1-A) HA



E.P (2019)

Configuration

Data Import

Data Process

Data Display

 Input Data File

 Extract Raw Data

 [T3] Elements

 H / A / Alpha
Decomposition Parameters

Eigenvectors Parameters

Eigenvalues Parameters

 Polarimetric Segmentation
 H / A / alpha Segmentation

 Unsupervised Wishart 

H / A / alpha Segmentation

 BMP 8 / 24 bits

 RGB

PROCESSING CHAIN

Data Geocoding  Terrain correction (SNAP)



E.P (2019)

PolSARpro - Bio SOFTWARE
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H / A / alpha CLASSIFICATION

Do it Yourself:
Select some elements, set 
the parameters (Nwin = 3) 
and view the corresponding 
BMP files.
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DATADIR

entropy.bin, anisotropy.bin, alpha.bin

combination_HA.bin, combination_1mHA.bin,

combination_H1mA.bin, combination_1mH1mA.bin

H_A_class.bin, H_Alpha_class.bin, A_Alpha_class.bin

config.txt

entropy.bmp, anisotropy.bmp, alpha.bmp

combination_HA.bmp, combination_1mHA.bmp,

combination_H1mA.bmp, combination_1mH1mA.bmp

H_A_class.bmp, H_Alpha_class.bmp, A_Alpha_class.bmp

H_A_occurence.bmp, H_Alpha_ occurence.bmp,

A_Alpha_ occurence.bmp, H_A_segmented.bmp, 

H_Alpha_ segmented.bmp, A_Alpha_ segmented.bmp

HAlphaLambda_RGB.bmp, HAAlpha_RGB.bmp

HACombinations_RGB.bmp

[T3x3] Elements

H / A / alpha CLASSIFICATION

Do it Yourself:
Select some elements, set 
the parameters (Nwin = 3) 
and view the corresponding 
BMP files.
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H / A / alpha CLASSIFICATION
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H / A / alpha CLASSIFICATION

Do it Yourself:
Select some elements, set 
the parameters (Nwin = 3) 
and view the corresponding 
BMP files.
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DATADIR

config.txt

[T3x3] Elements

H_alpha_lambda_class1(2,3).bin,

H_alpha_lambda_occurence_class1(2,3).bin,

H_alpha_lambda_segmented_class1(2,3).bin,

H_alpha_lambda_class.bin,

H_alpha_lambda_class1(2,3).bmp,

H_alpha_lambda_occurence_class1(2,3).bmp,

H_alpha_lambda_segmented_class1(2,3).bmp,

H_alpha_lambda_class.bmp,

H / A / alpha CLASSIFICATION

Do it Yourself:
Select some elements, set 
the parameters (Nwin = 3) 
and view the corresponding 
BMP files.
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Low l Medium l High l

H / A / alpha CLASSIFICATION
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Low l

H / A / alpha CLASSIFICATION
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Medium l

H / A / alpha CLASSIFICATION
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High l

H / A / alpha CLASSIFICATION
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H / A / alpha CLASSIFICATION
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Questions ?
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Configuration

Data Process

PROCESSING CHAIN

 Eigenvalue Parameters 

 Polarimetric Decomposition

 Polarimetric Segmentation

Wishart - H / A / alpha classification

Supervised Wishart classification
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PolSARpro v5.1 SOFTWARE
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EIGENVALUE SET PARAMETERS

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

Window Size = 3
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Entropy Shannon

EIGENVALUE SET PARAMETERS

Pauli RGB
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Entropy I Entropy P

EIGENVALUE SET PARAMETERS
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Anisotropy Lueneburg Anisotropy

EIGENVALUE SET PARAMETERS
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Configuration

Data Process

PROCESSING CHAIN

 Eigenvalue Parameters 

 Polarimetric Decomposition

 Polarimetric Segmentation

Wishart - H / A / alpha classification

Supervised Wishart classification
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PolSARpro v5.1 SOFTWARE
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POLARIMETRIC DECOMPOSITION

Do it Yourself:
Select a decomposition, 
Select the pauli RGB generation.

Don’t select Decomposition / 
Reconstruction

Window Size = 3
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Pauli RGB Pauli Huynen

POLARIMETRIC DECOMPOSITION
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Pauli RGB Pauli Cloude

POLARIMETRIC DECOMPOSITION
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Pauli RGB Pauli H-A-Alpha

POLARIMETRIC DECOMPOSITION
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Pauli RGB

POLARIMETRIC DECOMPOSITION

Pauli Van Zyl 3
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Pauli RGB Pauli Freeman 3

POLARIMETRIC DECOMPOSITION
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Pauli RGB Pauli Yamaguchi 3

POLARIMETRIC DECOMPOSITION
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POLARIMETRIC DECOMPOSITION

Yamaguchi Y40, Y4R, S4R
Singh G4U1, G4U2

Do it Yourself:
Select a decomposition, 
Select the pauli RGB generation.

Window Size = 3
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POLARIMETRIC DECOMPOSITION

Pauli Yamaguchi Y4RPauli Yamaguchi 3
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POLARIMETRIC DECOMPOSITION

Pauli Singh - Yamaguchi G4U2Pauli Yamaguchi Y4R
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Configuration

Data Process  Eigenvalue Parameters 

 Polarimetric Decomposition

 Polarimetric Segmentation

Wishart - H / A / alpha classification

Supervised Wishart classification

PROCESSING CHAIN
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PolSARpro v5.1 SOFTWARE
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WISHART - H/A/alpha CLASSIFICATION

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

config.txt

Wishart_H_alpha_class_X.bin

Wishart_H_A_alpha_class_X.bin

Wishart_H_alpha_class_X.bmp

Wishart_H_A_alpha_class_X.bmp

X = window size

[T3x3] Elements

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

WISHART - H/A/alpha CLASSIFICATION
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WISHART - H/A/alpha CLASSIFICATION
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WISHART - H/A/alpha CLASSIFICATION
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Questions ?


