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Space-borne Sensors



ENVISAT - ASAR

October 2001
C-Band (Sngl / Dual Inc)

Space-borne Dual-Pol SAR Sensors



COSMO - SkyMed

June 2007, Dec. 2007
Oct. 2008, Nov. 2010
X-Band (Sngl / Dual)

Revisit : 1 day

Space-borne Dual-Pol SAR Sensors



TerraSAR - X

June 2007
X-Band (Sngl / Twin HH-VV / Quad Exp.)

Rostok (Twin)

Space-borne Dual-Pol SAR Sensors



RISAT-1A

26 April 2012
C-Band (Sngl, Dual, Hybrid)

Operational since 2015

Rajasthan (Dual)

Sabarmati (Hybrid)

Kolkata (Hybrid)

Space-borne Dual-Pol SAR Sensors



SENTINEL – 1A/B

S1A : April 2014 S1B : April 2016
C-Band (Sngl, Dual)

Revisit : 6 days

Brussels – 12 April 2014 

Space-borne Dual-Pol SAR Sensors



SAOCOM  – SAR-L

1A : 2017 1B : 2018
2A : 2019 2B : 2020

L-Band (Sngl, Dual, Twin HH-VV)
Revisit : 4 days

RADARSAT Constellation
Mission (RCM)

2019 June 12
C-Band (Sngl, Dual, Hybrid)

Revisit : 4 days

Space-borne Dual-Pol SAR Sensors



SIR-C / X-SAR

April 1994
L- and C-Band (Quad)

X-Band (Sngl) Rwanda, Zaire, Uganda

Space-borne Quad-Pol SAR Sensors



ALOS - PALSAR

ALOS : Advanced Land Observing Satellite
PALSAR : Phase Array L-Band SAR

January 2006
L-Band (Sngl / Twin / Quad)

Space-borne Quad-Pol SAR Sensors



RADARSAT - 2

December 2007
C-Band (Quad)

Space-borne Quad-Pol SAR Sensors



ALOS - 2

May 2014
L-Band (Quad)

ALOS1 (30/04/2008 @ 22h34)

ALOS2 (08/09/2014 @ 23h57)

Space-borne Quad-Pol SAR Sensors



GaoFen-3 (GF-3)

August 2016
C-Band (Quad)

Space-borne Quad-Pol SAR Sensors



COSMO - SkyMed - CSG

2A : 2018 2B : 2019
X-Band (Sngl / Dual / Quad Exp.)

Earth Explorer - BIOMASS

2022
P-Band (Quad)

Space-borne Quad-Pol SAR Sensors



Space-borne Quad-Pol SAR Sensors
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Radar Polarimetry (Polar : polarisation Metry: measure)
is the, processing and analysing 

the polarization science of acquiring state of an electromagnetic field

Radar Polarimetry
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SCATTERING POLARIMETRY

TRANSMITTER: X & Y
RECEIVERS: X & Y

Scattering Polarimetry



Single Pol HH VV

Dual Pol HH+HV VV+HV HH+VV

Quad Pol HH+VV+HV

Scattering Polarimetry

hv vhS S=In monostatic case 



GF-3 data download

https://www.ietr.fr/GF3/
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POLARIMETRIC
SPECKLE
FILTERING

POLARIMETRIC
CLASSIFICATION
MONO/DUAL CHANNELS

POLARIMETRIC
TARGET

DECOMPOSITION

DATA
FORMAT

CONVERSION

PolSAR Processing Chain

[S]       [T]  Coherency Matrix
[C]  Covariance Matrix
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Coherency Matrix

[T] is closer related to Physical and Geometrical Properties of the Scattering
Process, and thus allows a better and direct physical interpretation 



POLARIMETRIC
SPECKLE
FILTERING

POLARIMETRIC
CLASSIFICATION
MONO/DUAL CHANNELS

POLARIMETRIC
TARGET

DECOMPOSITION

DATA
FORMAT

CONVERSION
[S]         [T]/[C]

PolSAR Processing Chain

Filtering cannot be applied to [S] matrix !!



Speckle Filtering

HOMOGENEOUS AREA HETEROGENEOUS AREA

DETAILS PRESERVATION
(SPATIAL RESOLUTION)

SPECKLE REDUCTION
(RADIOMETRIC RESOLUTION)

Filtering



POLARIMETRIC
SPECKLE
FILTERING

POLARIMETRIC
CLASSIFICATION
MONO/DUAL CHANNELS

POLARIMETRIC
TARGET

DECOMPOSITION

DATA
FORMAT

CONVERSION

PolSAR Processing Chain
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H / A / a DECOMPOSITION 

ENTROPY
(DEGREE OF RANDOMNESS

STATISTICAL DISORDER)
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H / A / a DECOMPOSITION 

ANISOTROPY
(EIGENVALUES SPECTRUM)
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DISCRIMINATION WHEN H > 0.7

ROLL INVARIANT
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HA 

H / A / a DECOMPOSITION 
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!	PARAMETER  

H / A / a DECOMPOSITION 
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H - ! classification 

H / a CLASSIFICATION 



WISHART H / A / a CLASSIFICATION 
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WISHART H / A / a CLASSIFICATION 



Polarimetric Radar Imaging: From 
basics to applications
Jong-Sen LEE – Eric POTTIER
CRC Press; 1st ed., February 2009, pp 
422
ISBN: 978-1420054972 

Polarisation: Applications in Remote 
Sensing
Shane R. CLOUDE
Oxford University Press, October 2009, 
pp 352

POLSAR BOOKS

TRANSLATION By Wen HONG’s group
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