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CEOS-SAR/Cl-Val Workshop 2009  
Westin-Hotel, Pasadena, 2009 November  17 - 19 

Invited State of the Art Review 
Wednesday, 2009 November 18 

Wolfgang-Martin Boerner 

University of Illinois at Chicago, Department of Electrical & Computer Engineering, 
Communications, Sensing & Navigation Laboratory 

Chicago, IL/USA 

Recent dramatic advances in developing fully polarimetric 
space SAR sensors: Why must reduced Compact SAR 

concepts not be accepted for satellite sensor implementation, 
and where do we go from here?  
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OUTLINE 
1.  Recent most pertinent POLinSAR Workshops 

 - 1. POLinSAR 2003 January  14 - 16: No space-borne SAR, participants: 80 
     http://earth.esa.int/workshops/polinsar2003 

 - 2. POLinSAR 2005 January 17 -  21: No space-borne SAR, participants: 120 
     http://earth.esa.int/workshops/polinsar2005 

 - 3. POLinSAR 2007 January 22 - 26 : ALOS-PALSAR, participants: 160+  
    http://earth.esa.int/workshops/polinsar2007   

     - 4. POLinSAR 2009 January 26 - 30:  3 space-borne SAR, participants:  180+  
   http://earth.esa.int/workshops/polinsar2009     

2.  Advent of 3 Fully Polarimetric Space-borne SAR Sensors  

 - ALOS-PALSAR  L-Band:  January 2006  
 - RADARSAT-2    C-Band:  December 2007 
 - TerraSAR-X       X-Band:   June 2007 
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POLinSAR 2009: 3 Fully Polarimetric Sensors, ~ 180+  participants  
http://earth.esa.int/workshops/polinsar2009  

- Summary: further advancement of POLinSAR with all 3 sensors  

 - New Findings: POLinSAR old & young expert community is growing 

 - What was accomplished: Excellent presentations especially by junior experts         
& advances made on several basic and applied POLinSAR R&D projects 

 - What is still required: More test-site multi-sensor data acquisitions 

SUMMARY of POLinSAR 2009 
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POLinSAR-2009 Participants: Wednesday, 2009 January 28                     POLinSAR-2009 Participants: Wednesday, 2009 January 28                     

WMB                     YLD                    
MR                    
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Table 1. Comparison of High-Level Parameters 

Parameter PALSAR RADARSAT-2 TerraSAR-X 

Orbit: LEO, circular Sun-synchronous Sun-synchronous Sun-synchronous 

Repeat Period (days) 46 24 11 

Equatorial Crossing time (hrs) 22:30 (ascending) 18:00 (ascending) 18.00 (ascending) 
Inclination (degrees) 98.16 98.6 97.44 

Equatorial Altitude (km) 692 798 515 

Wavelength (Band) 23 cm (L) 5.6 cm (C) 3 cm (X) 
Fully polarimetric mode Yes Yes Yes 

ALOS / PALSAR 
Japanese  Space Agency (JAXA) 

L-Band (quad), 2006 

TerraSAR-X 
German Aerospace Center (DLR) / Astirum 

X-Band (quad), 2007 

RadarSAT-II 
Canadian Space Agency (CSA) 

C-Band (quad), 2007 



Communications, Sensing & Navigation Lab 

          WIDEBAND INTERFEROMETRIC SENSING AND IMAGING POLARIMETRY               6  

Table 1. Selected PALSAR Mode Parameters 

Mode (selected) Resolution (m) Swath (km) Looks Polarization 

Standard, stripmap 20 x 10  70 2 HH or VV 

Fine 10 70 1 HH or VV 

ScanSAR (5-beam) ~ 100 350 8 HH or VV 

Dual polarization (as above) (as above) (as above) (HH, HV), (VV, VH) 

Quad-pol  30 x 10 30 2  Full polarization 

ALOS is one of the largest Earth observing satellites 
ever developed, at 3850 kg. It is in a near-exact 45-
day repeat sun-synchronous orbit, 690 km altitude 
above the equator. The active phased array SAR 
antenna is obliquely Earth-facing, aligned with the 
spacecraft velocity vector. The solar array is 
arranged at right angles to the orbit plane, consistent 
with the near-mid-day orbit phasing. The X-band 
down-link must be shared with optical instruments, 
which constrains  SAR operation times. 
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Ascending 

2006/8/17!
ALPSRP029970850-1.1A 
2006/10/2!
ALPSRP036680850-1.1A!

ALOS-PALSAR Polarimteric Mode 

Tomakomai!
Hokkaido!

Descending 

ALPSRP030192750-1.1D!
2006/8/19!

ALPSRP091090850-1.1A!
2007/10/10!

Yoshio Yamaguchi!

©JAXA, METI!
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POLSAR image analysis 
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ALPSRP029970850-1.1A!

©JAXA, METI!

N!

2006/8/17 !

42.17N!
143.04E!

Tomakomai!
Hokkaido!

Google earth optical image!

Scattering power decomposition (Ps, Pd, Pv)!

Ps! Pv!

Pd!
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HV=VH 

VV 

HH 

©JAXA, METI!

Coloring !
by RGB!

ALPSRP029970850!

Tomakomai!
Hokkaido!

42.17N!
143.04E!

2006/8/17 !
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ALPSRP029970850!

Pauli-basis!

HV-basis!

©JAXA, METI!
HH,  2HV,  VV!

HH-VV, 2HV, HH+VV!

Pd, Pv, Ps!

Scattering power 
decomposition!

Ps! Pv!

Pd!

2006/8/17 !
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Tomakomai!
Hokkaido!
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POLSAR image analysis 

<Average> 

Pauli Basis 

Eigenvalue 

Scattering Model Decomposition 
Covariance matrix 
Coherency matrix 

Entropy, Alpha-angle, Anisotropy 

Scattering matrix 
= Quad. Pol. data 

Pd,  Pv,   Ps,  Pc 
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Color-Composite!
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volume !
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Yamaguchi et al. 
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ALPSRP072570650-1.1A!

32.825N!
130.364E!

2007/6/5!

©JAXA, METI!

Fugen-dake!
Unzen!

Google earth optical image!

ALOS-PALSAR pol. image!

Ps! Pv!

Pd!
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ALPSRP072570650-1.1A!

Pauli-basis!

HV-basis!

©JAXA, METI!
HH,  2HV,  VV!

HH-VV, 2HV, HH+VV!

Pd, Pv, Ps!

Scattering power 
decomposition!

Ps! Pv!

Pd!

2007/6/5!

32.825N!
130.364E!

Fugen-dake Unzen!
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      Four-component decomposition    New rotated decomposition  

Scattering power decomposition by rotation of coherency matrix  
for Niigata City area in Niigata Prefecture of Japan 
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Exploration / Validation of the INDREX-II Campaign 

Classification of Land Cover Types using PALSAR WB & Dual Pol 

426: Oil palm 
development area 

414: Mangrove area 

Courtesy Prof. D. Hoekman – POLINSAR09 
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Exploration / Validation of the INDREX-II Campaign 
Classification of Land Cover Types using PALSAR WB & Dual Pol 

(a)  SarVision MODIS 2007 aggregate;  
(b)   Landsat 2008;  
(c)  PALSAR FBS-FBD 2007 

(d) PALSAR 2007 classification; 
(e) Ministry of Forestry 2005 classification based on 
Landsat; 
(f) GlobCover 2005-2006 regional classification  Courtesy Prof. D. Hoekman – POLINSAR09 

(a) (b) (c) (d) (e) (f) 
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Exploration / Validation of the INDREX-II Campaign 
Classification of Land Cover Types using PALSAR WB & Dual Pol 

(a)  SarVision MODIS 2007 aggregate;  
(b)   Landsat 2007;  
(c)  PALSAR FBS-FBD 2007 

(d) PALSAR 2007 classification; 
(e) NRM 1997 classification based on Landsat; 
(f) GlobCover 2005-2006 regional classification  

Courtesy Prof. D. Hoekman – POLINSAR09 

(a) (b) (c) (d) (e) (f) 
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Table 1. Selected RADARSAT-2 Modes 

Mode Resolution (m) Swath (km) Looks Polarization 

Standard, stripmap 25  100 4 HH or VV 

Fine 8 50 8 HH or VV 

ScanSAR Wide 100 500 8 HH or VV 

Dual polarization (as above) (as above) (as above) (HH, HV), (VV, VH) 

Quad-pol (standard) 25 x 8 25 4  Full polarization 

Quad-pol (fine) 8 25 1 Full polarization 

The RADARSAT-2 satellite bus is based on the PRIMA 
architecture developed by Alenia Spazio of Italy. The bus 
features a primary rectangular structure with the body-
mounted SAR antenna on the Earth-facing panel, and 
two solar panel arrays mounted on single-degree-of-
freedom axels. The antenna and solar arrays are parallel 
to each other, a consequence of the dawn-dusk sun-
synchronous orbit. The X-Band down link presents no 
interference hazard with the C-band SAR. Dawn-dusk 
operations permit a relatively large 28-minute data 
acquisition time per orbit. 
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San Francisco Bay – July 2008  
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Flevoland – July 2008  
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Table 1. Selected Mode Parameters 

Mode (selected) Resolution (m) Swath (km) Looks Polarization 

Standard, stripmap 3  30 1 HH or VV 

High-resolution Spotlight 1 10 1 HH or VV 

ScanSAR  16 100 1 HH or VV 

Quad-pol (experimental) 3 15 1  Full polarization 

The TerraSAR-X satellite bus claims heritage from the 
successful Champ and Grace Missions. The spacecraft 
bus features a primary structure with a hexagonal cross 
section. The active phased array SAR antenna is 
attached on the Earth-facing panel in the figure. The solar 
array is body-mounted, a satisfactory scheme for the sun-
synchronous orbit plan. The X-Band down link antenna is 
mounted on a 3.3 m long deployable boom in order to 
prevent interference with the X-Band SAR instrument. 
This concept enables simultaneous data acquisition and 
data down link.     
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Principle 

•   For transmit the full antenna is used 
•   For receive the antenna is ‚electrically‘ divided into two sections in 
    azimuth direction  two independent receive channels are available 

New Experimental Modes 

•   Along-Track Interferometry (ATI) 
    (Moving Target Indication, Widespread Traffic Control,  
      Ocean Current Measurement) 

•   Quad polarization 
    (Sea/Ice, Snow Cover, Urban Environment) 

Transmit Receive 

Dual Receive Antenna Mode (DRA Mode) 

TX:  V    H     V    H  … 
RX1:  V    V     V    V  … 
RX2:  H    H     H    H  … 
CH1:  VV  HV  VV  HV … 
CH2:  VH  HH  VH  HH … 

Quadpol switching scheme 
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Polarization Modes 
H H H H 

H H H H 

Transmit 

Receive 

Single Polarization 
•  1 polarization 

channel, {HH, VV} 
•  stripmap, spotlight, 

ScanSAR 
Dual Polarization 
•  2 polarization 

channels, {HH/VV, HH/
HV, VV/VH} 

•  stripmap, spotlight 
•  coherent pol. phase 
•  smaller elevation beam 

H H H H 
Transmit 
Receive V 

H H H H 

V V V H H H H 

Quad Polarization 
•  All 4 pol. channels 
•  Stripmap 
•  coherent pol. Phase 
•  smaller elevation beam 
•  Experimental product 

H H H H 
Transmit 

Receive V 

V V V V 

V V V 

H H H H H H H H 

V V V V 

Twin Polarization 
•  2 polarization 

channels, {HH/VV, HH/
HV, VV/HV} 

•  Stripmap, incoherent 
pol-phase, full  el beam 

H H 
Transmit 
Receive V 

H 

V V H H 
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First TerraSAR-X Quadpol Image! 

Workuta, Russia   
Stripmap 
June 23, 2008  
red: HH-VV 
green: (HV+VH)/2 

blue: HH+VV  
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Polarimetric Analysis (dual pol HHVV) @ X-
Band 

HHVV Coherence 
(amplitude)  

RGB (hh
+vv,hh,hh-vv) 
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Polarimetric Analysis (dual pol HHVV) 

HHVV Coherence (phase)  

RGB (hh
+vv,hh,hh-vv) 
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Polarimetric Analysis (dual pol HHVV vs quad pol) 

RGB (hh
+vv,hh,hh-vv) 

RGB (hh+vv,
2hv,hh-vv) 
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Singapore 

Clouds over Melaka Strait 
TerraSAT-X X-Band  

A. Danklmayer 

Microwaves and Radar Institute 

German Aerospace Center (DLR) 
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ra
ng

e 

azimuth 
12 mm LOS displacement 
(270°) 

0°  

360°  
325 m  

Tour Eiffel and Pont Mirabeau 

Along-Track Interferometry 
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POLARIMETRIC AIRBORNE SAR SENSORS 

AIRSAR 
NASA / JPL (USA) 

DC8 
P, L, C-Band (Quad) 

AES1 
AeroSensing (D) 

GulfStream Commander 
X-Band (HH), P-Band (Quad) 

DOSAR 
EADS / Dornier GmbH (D) 

DO 228 (1989), C160 (1998), G222 (2000) 
S, C, X-Band (Quad), Ka-Band (VV) 

EMISAR 
DCRS (DK) 

G3 Aircraft 
L, C-Band (Quad) 

ESAR 
DLR (D) 
DO 228 

P, L, S-Band (Quad) 
C, X-Band (Sngl) 

MEMPHIS / AER II-PAMIR 
FGAN (D) 

Transal C160 
Ka, W-Band (Quad) / X-Band (Quad) 

PISAR 
NASDA / CRL (J) 

GulfStream 
L, X-Band (Quad) 

PHARUS 
TNO - FEL (NL) 

CESSNA – Citation II 
C-Band (Quad) 

RAMSES 
ONERA (F) 

Transal C160 
P, L, S, C, X, Ku, Ka, W-Band (Quad) 

STORM 
UVSQ / CETP (F) 

Merlin IV 
C-Band (Quad) 

RENE 
UVSQ / CETP (F) 
Écureuil  AS350 

S, X-Band (Quad) 

SAR580 
CCRS (CA) 

Convair CV-580 
C, X-Band (Quad) 

+ CASSAR (China), MIT/Lincoln Lab (USA), P3-SAR (NADC / ERIM -USA), Military Systems … 
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E-SAR and F-SAR   

•  The E-SAR and F-SAR are operated onboard DLR’s DO228-212 D-CFFU by the Microwaves and Radar 
Institute in   cooperation with DLR’s Flight Facilities based in Oberpfaffenhofen 

The F-SAR is currently in development and is planned to fully replace the E-SAR until middle of 2011 
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F-SAR technical characteristics 

 X  C  S
 L  P 

RF [GHz]  9.6  5.3  3.2  1.3  0.35 
BW [MHz]  800  400  300  150  100 
PRF [kHz]                 up to 12 
Rg res. [m]  0.3  0.6  0.75  1.5  2.25 
Az res. [m]  0.2  0.3  0.35  0.4  1.5 
Pol/InSAR  +/+  +/o  +/+  +/o  +/o 
Rg cov [km]  12.5   (at max.bandwith)  
Sampling  8 Bit real; 1000MHz; 

 max number of samples 64 K per 
 range line;  4 recording channels. 

E-SAR technical characteristics 

 X  C  L  P 

RF [GHz]  9.6  5.3  1.3  0.35 
BW [MHz]     50-100 (selectable) 
PRF [kHz]            up to 2 
Rg res. [m]  1.5  1.5  2.0  3.0 
Az res. [m]  0.2  0.3  0.4  1.5 
Pol/InSAR   -/+   -/-   +/o   +/o 
Rg cov [km]               3-5   
Sampling  6-8 Bit complex; 100MHz; 

 max number of samples 4 K per 
 range line;  1 recording channel. 

P-band 

C
-band 

X-band 
L-band 

New features: 
- significantly enhanced resolution and image quality 
- simultaneous data recording in up to four frequency bands 
- modular design for easy reconfiguration 
- single-pass polarimetric interferometry in X- and S-band 
- fully polarimetric capability in all frequencies 
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SAR Image L-band Corn Height Map 

ESAR  / Test Site: Kuettighoffen, 
Switzerland 

Random-Volume-over-Ground Model Inversion Results 
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DLR-HR’s new SAR sensor 
mounting: F-SAR 

X-band antenna operation console Digital rack S/C-band rack X-band rack 

screen 

keyboard 

control 
computer 
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F-SAR X-Band Quad-Pol 
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DLR 
F-SAR 
S-band 
Quad-Pol 
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DLR 
F-SAR 
S-band 
Quad-Pol 

Zoom 
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Measurement of car velocities with F-SAR X-band (ATI mode) 

range 

az
im

ut
h 

Autobahn A8 Chiemsee 
TRAMRAD campaign 

          WIDEBAND INTERFEROMETRIC SENSING AND IMAGING POLARIMETRY               44  



Communications, Sensing & Navigation Lab 

-10 -5 -2.5 -1 0  10  5   2.5  1 25 
Faraday Rotation in degrees 

Mean Faraday Rotation at L-Band, April, GMT = 12:00 

Moderate Sunspot activity High Sunspot activity 

Model predictions of FR based on TEC, magnetic field 

Courtesy of Dr. P. Dubois-Fernandez and A. Freeman – POLINSAR09 

          WIDEBAND INTERFEROMETRIC SENSING AND IMAGING POLARIMETRY               45  



Communications, Sensing & Navigation Lab 



Communications, Sensing & Navigation Lab 

UAVSAR Overview 
•  UAVSAR developed under NASA ESTO funding beginning in 2004. 
•  UAVSAR is an L-band fully polarimetric SAR employing an electronically scanned 

antenna that has been designed to support a wide range of science investigations. 
–  Science investigations supported by UAVSAR include solid earth, cryospheric 

studies, vegetation mapping and land use classification, archeological research, 
soil moisture mapping, geology and cold land processes. 

–  To support science applications requiring repeat pass observations such as solid 
earth and vegetation applications the UAVSAR design incorporates: 

•  A precision autopilot developed by NASA Dryden that allows the platform to 
fly repeat trajectories that are mostly within a 5 m tube. 

•  Compensates for attitude angle changes during and between repeat tracks 
by electronically pointing the antenna based on attitude angle changes 
measured by the INU. 

•  UAVSAR is testing new experimental modes, e.g. the multi-squint mode whereby 
data is collected simultaneously at multiple squint angles to enable vector 
deformation measurements with a single repeat pass. 
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Initial Flight Testing of UAVSAR  
San Andreas Fault Repeat-Pass Baseline!
 80 km Datatakes on February 12 and 20 of 2008.!

Mt. St Helens Repeot Poss Boseline!
 5 m Tube in Red – 10 m Tube in Grreen.!

5 m Tube 

5 m Tube 

10 m Tube 

10 m Tube 
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San	  Andreas	  Fault	  

(HH-‐Red,	  HV	  –	  Green,	  VV	  –	  Blue)	  
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The same trees in Google Earth image 
can be seen in UAVSAR L-band image 

LHH=red 
LHV=green 
LVV=blue 

1 km 

2x6 looks (3m resolution) Data collected Feb 12, 2008 

The different colors in the 
UAVSAR image generally 
correspond to different vegetation 
characteristics on the surface.  
Compensation for & projection to 
surface topography not applied. 

San Andreas Fault Imagery  
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5.  Outlook & Future Needs 
 - New Sensors, space-borne: TandemSAR-X, TandemSAR-L (Destiny), . . . 
  -New Sensors, air-borne: F-SAR (P, L, S, C, X, K, V, W) , … 
 - New Sensors, ultrahigh air-borne: JPL-UAV (Global Hawks), . . . . . 

 - Algorithm Developments: Fully Polarimetric RP-POLinSAR assessment 

 - Applications: Focused increase providing clear-cut successes 

6.  POLinSAR 2011 Single & Tandem Space-
borne POL-SAR Sensors, Increase number 
of Text books & Training Workshops   
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Global Monitoring of Bio-, Geo-, 
Cryo- and Hydrosphere processes 
with hith temporal and spatial 
resolution. 
(Prof. A. Moreira – POLINSAR09) 
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TandemSAR-X DLR 
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TerraSAR – X (1 & 2) 
(2010) 

Pol – InSAR Sensors 
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TandemSAR-L (Destiny): JPL & DLR  
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Monitoring the Earth’s Dynamics with Pol-InSAR 

measurement of  
3-D structures 
(vegetation) &  
their evolution 

monitoring of   
geo-dynamics 

(deformation) with  
high temporal 

resolution 

• L-band SAR 

• single-pass 
interferometry 
(satellite formation) 

• polarimetry 

Courtesy of Pr. A. Moreira – POLINSAR09 
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UAVSAR 
Gulf-Stream III 
L (Quad - Pol) 

(HH-VV, HV, HH+VV) 

Salton Sea – California ( March 2008 ) 
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UAVSAR Port To Global Hawk 
•  Measuring millimeter-scale surface deformation at both high temporal and spatial 

resolution (20 minutes to years at resolutions down to 10 m)  

•  Full polarimetric imagery enables reflectivity analysis of surface properties supporting 
–  Soil moisture and sea surface salinity measurement 
–  Biomass measurement and land surface classification 
–  Archeological studies 

•  Global Hawk application with two UAVSAR pods would enable high precision 
topographic map generation and single pass fully polarimetric interferometry for 
vegetation structure measurements 

•  Global Hawk endurance of nearly a day would enable long loiter time over dynamic 
targets such as volcanoes and earthquake prone regions for pre-event signature 
studies or post-event scientific and hazard management activities 

•  Global Hawk range on the order of 8500 nm could enable data collection of distant 
areas of interest (e.g. Greenland, Aleutians) without complicated campaign 
deployments 

•  Global Hawk would be an ideal platform to performing mapping and regional science 
using the UAVSAR 
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NASA-JPL UAVSAR on Global Hawk 
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7. Recent Textbooks on Radar 
Polarimetry & Polarimetric 

Interferometry 

Mott, Boerner, Yamaguchi, Souyris, Jin, Jin-Xu, 
Pottier-Lee, Cloude, Jian Yang,Cumming-Wong 

Addendum: Boerner, Literature Assessment 
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Recent Books on Polarimetric Radar & SAR, Polarimetric Interferometry  
Harold MOTT,  Remote Sensing with Polarimetric Radar, Wiley-IEEE Press, 1st ed., January 

2007, pp309 , ISBN: 978-0470074763 {also see previous books by late Harold Mott, 1986 & 1992} 
Boerner, Wolfgang-Martin, Introduction to Synthetic Aperture Radar (SAR) Polarimetry, Wexford Press 

(reprinted without permission from W-M. Boerner (April 2007),  Basics of SAR Polarimetry 1, In Radar 
Polarimetry and Interferometry (pp. 3.1- 3-40), Educational Notes RTO-EN-SET-081bis, Paper 3, Neuilly-sur-
Seine, France RTO, available from: http://www.rto.nato.int/abstracts.asp  

Yamaguchi, Yoshio, Radar Polarimetry from Basics to Applications: Radar Remote Sensing using 
Polarimetric Information (in Japanese), IEICE Press, Dec. 2007, (soft cover), ISBN: 978-4-88552-227-7,  
http://www.ieicepress.com/  

Masonnett Didier & Souyris Jean-Claude, Imaging with Synthetic Aperture Radar,  EPFL/
CRC-Press,  Engineering Sciences/Electrical Engineering, Taylor & Francis Group,  2008, (hard-cover), 
ISBN 978-0-8493-8239-4;  http://www.crcpress.com      

Ya-Qiu JIN & Feng XU, Theory and Approach for Polarimetric Scattering and Information Retrieval of 
SAR Remote Sensing (In Modern Chinese), Beijing: Science Press, 2008, (hard cover), ISBN978-7-03-022649-5; 
http://www.sciencep.com   

Lee Jong-Sen & Pottier, Eric, Polarimetric Radar Imaging – from basics to applications, CRC Press – 
Taylor & Francis Group, January 2009, ISBN 978-1-4200-5497-2 (hard-cover), TK6580.L424.2009, 621.3848- -
dc22; http://www.crcpress.com  {Chinese version to be published by 2009 October} 

Cloude, Shane Robert,  Polarisation: Applications in Remote Sensing, Oxford University Press, UK & 
EU, August 2009, ISBN 978 -0-19-9569731-1 (352p, 260 line-ill: hard-copy), http://www.oup.com.contact/   

vanZyl Jakob-Johannes & Kim Yun-Jin, Introduction to SAR Polarimetry – in progress and to be 
completed by 2009 December: To be published with the JPL Series, John Wiley. 

Cumming, I. G. and F. W. Wong, “Digital Processing of Synthetic Aperture Radar Data”. 
Artech House, 653-pages, January 2005. (Published in Chinese, October 2007). 
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The development of POLSARPRO Software is a direct result of recommendations 
made during the POLinSAR Workshops held at ESA-ESRIN in January 2003.  

2003 

POLSARPRO 
TOOLS 

New version 4.0 released in 
occasion of POLinSAR 2009  
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Supported Polarimetric SAR datasets 

Airborne Spaceborne 

AIRSAR & TOPSAR SIR-C 

EMISAR Envisat ASAR 

E-SAR -> F-SAR  RADARSAT-2 

Pi-SAR ALOS PALSAR 

SAR580-Convair TerraSAR-X 

RAMSES TandemSAR-X 

• Developed to be accessible to a wide range of users from novices to experts in the field of 
POLSAR and POL-InSAR. 

• Educational Software offering a tool for self-education in the field of POLSAR and  POL-
InSAR data processing and analysis 

• Open Source Software Development 

http://earth.esa.int/polsarpro 

TOOLS: Fully Polarimetric SAR data 

POLSARPRO 
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2009 Conferences Pertinent to Radar and SAR Remote Sensing 

ICONIC 2009, Taipei, Taiwan, 2009 June 24 – 26 
{Int’l. Conference on Electromagnetic Near-Field Characterization and Imaging, Oriental Institute of 
Technology, Taipei} http://www.oit.edu.tw/iconic2009/  

IGARSS 2009, Capetown, South Africa, 2009 July 13 – 17  
{Int’l. Symposium on Geosciences & Remote Sensing} http://www.igarss09.org/   

ISAP 2009, Bangkok, Thailand, 2009 October 20 – 23  
{IEICE, Int’l. Symposium on Antennas & Propagation} http://isap09.org/  

APSAR 2009, Xian, PRC China, 2009 October 26 – 28  
{CIE, Asia-Pacific Conference on Synthetic Aperture – 2nd symposium in China} http://www.isap2009.org  

AEMC 2009 & CODEC 2009, Kolkata, India, 2009 December 14 – 16  
{Applied Electromagnetics Conference, and Int’l. Conference on Computers for Communications:  both with 
Institute of Radio Physics and Electronics, University of Calcutta, 92, A. P. C. Road, Kolkata - 700009, 
India} http://www.irpel.org./codec-09    

ICMARS 2009, Jodhpur, Rajasthan, India, 2009 December 19 - 21 
{International Conference on Microwaves, Antennas & Remote Sensing, International Centre for Radio 
Science(ICRS), "OM-NIWAS" A-23, Shastri Nagar  
Jodhpur - 342003,Rajasthan,In} http://www.radioscience.org     
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“Natural hazards are inevitable! 
  Natural disasters are not & how 
  can we reduce aftereffects?” 

Major Paradigm for Remote Sensing  from  
Air and Space of the Terrestrial Covers: 

Accomplished with fully Polarimetric POLinSAR Sensors at 
all pertinent frequency bands: 
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ACQUISITION OF NEW BANDS FOR ROTHPASSIVE & ACTIVE SENSING 

“The Remote Sensing Pathologists and Radiologists of Earth and Planetary Covers” 
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FOUNDATIONS AND RELEVANCE OF MODERN  
EARTH REMOTE SENSING & ITS APPLICATIONS BY 

IMPLEMENTING SPACE-BORNE POL-IN-SAR 

Conclusions: 

The Electromagnetic Vector-Wave Spectrum:  
A Natural Global Treasure 

Terrestrial Remote Sensing with POLinSAR for  
The Diagnostics of the Health of the Earth 


