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Generation of CP from an H-V
Antenna (Stutzman1984)
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d: Angular distance between the
il ntenr and the |nC|dent wav
s q ﬁj é%t)f




$ Polarization efficiency variations as function of the
< antenna wave polarization mis-

match angle and the

DoP of the scattered wave (Ko 1962, Stutzman 83)

e 3=0°& E=1: Matched Antenna

;

= Unpolarized wave: E=0.5 3 | l| g b
* Hybrid: §=90° = E=0.5 : | st ek
7 0. .!- ,fff::/- | 1
= Avalilable power from the antenna = ! \fffﬁf’/ -
minimum and independent of the = .. S !
< ! \“::\-:‘“"““-EP_: 12ge
DoP K \\&;m
% Hybrid (RH-RV): 3 dB loss with = <
reference to matched CP: RR-RL o' LS
> Less accurate RL for signal of R
with ref. to RR-RL
R 1 TEEER R H.C. KO, IRE, 1962
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than HH and VV

m HH: -4.86 dB HV: -11.26 dB (Amazonia, Radarsat2)

= Variable Gain Amplifier (VGA) or Switched Attenuator applied
right after LNA to adjust the position of the receiver dynamic range to
the expected range of backscattered power before ADC

. +
HH : %10 v
= 16 T

4
=10

14}

121

10
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FuIIy Polarimetric System Design

w HV&VH and HH& VYV routed to two
separate receivers

»LNA well beyond the receiver
»(HV-VH)- S/N increased of 6 dB

- Adapted by JAXA to Active Array
PALSAR (Shimada 2009)

= HV improved of 9 dB in S/N

Ressources naturelles
Canada
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$ Hybrid versus Matched _—
o Transmit-Receive Antennas Wi

Dual-Pol:

¥ RH and RV => Recelving Wave-Antenna Not Matched

=> 50% efficiency => 3 dB Loss
=> RL of low S/N affected

Quad-Pol:
=> 50% efficiency => 3 dB Loss
=> X-Pol (RL and HV and ..) of low S/N affected

m- K0 1962, Stutzman 1983, and ... (1960)

EEE) SAR requirements: S/N Not NESZ 227221111
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Generation of CP from
H-V Antenna
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San-Francisco Segmentation using the
maximum DoP and the DoP excursion Ap

m Touzi R et al., “Polarimetric discriminators for SAR images” ,
IEEE TGRS., Vol.30, No. 5, pp 973-980, Sep. 1992
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Van Zyl Decomposition (1988)
Single-, Double-, and Volume scatteri

Touzi DoP Classification 1988 VanZzyl Classification 1988
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Study Site: Mer Bleue Wetland
Convair-580 SAR HH (red), HV (green), VV (bleue)

Shrub bog

Sedge-Fen
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DoP-H DoP-Y
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Normalized Ro

Area: March1

DoP

180

180

Nranada Cantra far Damnta Cancinn o Earth QCIenCES Sector

DaP Contour
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5 Lo
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z 0
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J
-45
0
Orientation Angle (v)
acd
-a5 et Pmax = 0.96 ; Pmin =0.13 ;dP =0.83
Pmax: (y=1";%=0%)
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-45 :
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Orientation Angle (v)
acy
e
-45 e Romax = 0.343 ; Romin =0.045 ; dRo =0.870

Incident angle: 70.07°
Area coord: L2351 - 2375); P-(7891 - 8000)

Romax(dB)= -4.85 (v =2°;x=0")
Remin{dB)=-13.50 { v =92";%=0")
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Urban Area

Area: Urbanz2
DoP

DoP Contour
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Orientation Angle (w)
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2 acid
180 45 one Romax(dB)=-2.30 (v =171°;3%=-17)

Romin{dB)= 4.74 (w=81" ;% =1%)
Incident angle: 0.00° (Romax+Romin){Romax-Romin) =0.27
Area coord: L-(15018 - 16368); P-(687 - 736)
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DoP and RO Slgnature of a Forest
C-band CV580 and L-band ALOS

Area: Forestl
DoP

Area: Forest2

DoP

180 45 D

Ro

Ro

Normalized Ro

Normalized Ro

180 a5 W

Orientation Angle (w)

Pmax = 0.60; Pmin =0. 14 dP =0.46
Pmax: [V-BB Tx= 5 )

Pmax = 0.69 ; Pmin -0 08 ;dP =0.62
Pmin: (v =43° x-s )

Pmax: (v =0";%=1")
Pmin: (w = 77 x-—34)

Romax = 0.092 ; Romin =0.085 ; dRo =0.072
Romax(dB)= -10.36 (v = 88° ;5% = 3° J
Romin(dB)=-10.69 (v = 178° x=-37)

urientauon Angle (v)

Romax(dB)= -2.90 (= 175" ; % =-2°)
Romin(dB)= -4.82 (w=85";%=2")
(Romax+Romin){Romax-Romin) =0.22
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@ HV reconstruction from Compact (Souyris 2005)

Compact Versus FP 9
'E

 Reflection symmetry: <hh.hv™> =
0 = <vv.vh™> 0], = H+X P+X
e X=<|hv|?>, H=<|hh|?>, TP X V4 X
V=<|wv|?>, P= <hh.vww">

e |terative method to estimate
<|hv|?> under the condition:

X
——=1-p.) /4
H LV ( Phw ) = - .
Ju—X 0 Jio = X
> Estimate of FP covariance => [é]FP ~ 0 2X 0
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HV reconstruction from Compact
3-6 dB Error

HvVeomp-Hv-rap

500 &

1000

2500 B e M . . A ol
500 1000 1500 2000 2500

* Radiometric calibration error (3-6 dB)
SN

<|hv|?> reconstructed not reliable (CEOS Requirement 0.5 dB)
> Sedge Fen: 3 dB error

» Treed Bog: 2dB

» Marsh: more than 6 dB
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Peatland subsurface water monitoring
using L-Band PALSAR (Lac St Pierre)

Peatland

ALOS / PALSAR
JAXA / JAROS (J)

PALSAR, Nov. 10, 2007 PALSAR, May 13, 2007
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CIeTTCCS"SEgton

R:DOUBLE
G:VOLUME
Canada Canada B:ODD
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! - Touzi phase ¢, generated from FP detects water
flow variations beneath the peat surface

» Pink = subsurface
water (less then 20
cm)

= Fen: subsurface run
off water

» Bleue = deep
underground water

» Bog: water level at the
catotelm (40-50 cm)

- Essential information for
monitoring Bog-Fen
Transformations in the North
due to climate change stress
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Conclusions 6’«%‘?&{
Ly

Polarimetry NEQ Freeman & Cloude-Pottier Decomposition




