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S II. INSAR

Projects:

TELSAT Project T3/12/012 « Demonstration and Evaluatn of

SAR Interferometry » (1993-1995)
CSL

ERS Tandem Project B302 « An Assessment of SAR Phastry by

Case Studies in Tectonics and Agronomy » (1997-1998)
CSL, FUSAGX, CRA, UCL-MILA, ULg-LGT

STEREO Project SR/00/01 « Modelling Crop Growth Based o

Hydrology and Assimilation of Remotely Sensed Data » (20.-2006)
UCL, UGent, CSL



Interference pattern
==> Topography, terrain and
atmospheric changes



% 1.2 INSAR : Sample Results

InS AR Coherence for Crop Parameters Monitoring
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53 Basic Product : theCoherence Map
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(ERS acquisition over Belgium:

region of Charleroi - 03 & 04/1996
Interfererometric baseline = 330 meters)

0.961 0.955
Count: 1554251 Min: 9.961
Mean: 9.321 Max: §.8955
stdDev: 0.113 Mode: 0.267 (22704}

BIns: 256 Bin Wiith: 0.003
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Fizure 1: Localsation of the two sat of mmges over the study a=ma
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‘3 Strong relationships between the plant height and the
coherence are observed for the 4 crops. A prediction model
of the wheat height has been computed and the mean
absolute error of about 7 cm seems compatible with the
mformation requuements for a crop mongtorng systems.
The shape ofthese relationships vanes according to the crop

structure and thew respective development type.
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Figure 7: Lmear regression between the tandem coherence and the potato Figurs 3:relationshp between the tandem coherence and the wmter wheat

haizht. haight.



4 I1l. POISAR

Projects:

Project SA/12/001 « Development of a SAOCOM SAR Prossor»

(2000 - 2008)
CSL, SPACEBEL

STEREO Project SR/00/01 « Modelling Crop Growth Based o

Hydrology and Assimilation of Remotely Sensed Data » (20.-2006)
UCL, UGent, CSL



S I1l.1 PoISAR : Basic Principles

Single-polarization mode

— transmit in 1 single linear polarization: H or V

— receive in the same polarization
— lacquisition: HH or VV
Dual-polarization mode

— transmitin Hor V

— receivein H and V

— 2acquisitions:. HH/HV or VV/HV or HH/VV

Quad-polarization mode |

— transmit alternatively H and V

— receive in Hand V
— 4acquisitionss HH HV VH VV _&
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PolSAR providesscattering mechanisms information

_ Vegetation cover
BIAIARARRANARDY
Soil
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111.2 POISAR : Sample Results

Polarimetric Processor

[I Input: images produced by the SAR processor

Backscattering coefficient image®°
Quad-polarimetric processor
Dual-polarimetric processor
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1.Backscattering Coefficient Images

All the images presented here have been produced atus8lg polarimetric data provided by the DLR



2. Quad-Polarimetric Processor

Shh Svh Shv Swv
Calibration —— T
ﬁ — — —»
Co-registraton — — — —
v
Scattering matrix S:
Shh Shv
Svh Svv
l .
: | Coherency
?tolfes mzrﬁz)t(rilzzﬂ) - vector/coherency
(real. v S matrix |
Transmitted and received
polarization angles: —»
(chi-t, psi-t), (chi-r, psi-r) ;
| 2 2

Polarization synthesis/
Polarization signatures:

sigqchi(t),psi(t),chi(r),psi(r)]

Eigenvalues/eigenvectors
decomposition :
Entropy/Anisotropy
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Decomposition H/AK

"

3 —
H = _Z P log,(R) o target scattering type [0°,90°] A= A, = A,

i=1

Pi = i
2.4
Classification methodsbased orscattering mechanisms
urban areas, forests, vegetated/non-vegetated;aléavater/ice surfaces...



S 3. Dual-Polarimetric Processing

2 measurements: HH/HV or VV/HV

— No polarization synthesis
— no decomposition algorithm

Channel 1 Channel 2 \
SLC image SLC image :
- coherence analysis
i ] - Interferogram
PRI images generation SLC images calibration PoISAR processing
PRI images calibration
|
Inter-channel
Backscattered : Interferogram
. correlation
coefficient o°(chl) measurement channel 1/channel 2
v
Backscattered Coh
coefficient och2) oherence map y Phase map Ag




9.089 {9.092
Count: 178861 Min: 9.089

Mean: .457 Max: 9.992
StedDev: 9.152 Made: §.425 {1642}
Bins: 256 Bin Width: 9.004

Coherence HH/VV Interferogram HH/VV




¥ 4 IV. PolInSAR

Project :

STEREO Project SR/00/53 «Polarimetric SAR Interferonetry »

(2001-2006)
CSL, UCL, RMA



fﬂ V.1 PolInSAR : Basic Principles

PolInSAR = vector INSAR

INSAR - height information
PoISAR - scatteing mechanisms information

PolInSAR - height distribution of scattering mechanisms
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V.2 PolInSAR : A Picture Book Example

S.R. Cloude and K.P. Papathanasiou,
“Polarimetric SAR Interferometry”,
IEEE Trans. Geosci. Remote Sensing 86), 1551-1656 (Sept. 1998)

Fig. 1. SAR images of the test area across the Selenga delta at SE Lake Baikal. (Tien Shan test site, latitude N 52.16%, longitude E 106.677). (a) Total
power image, (b) HH image. and (¢) LL image.
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The Coherence Maps
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Fig. 3. Coherence histograms in the (H. 'V )-polarization basis.

o

Fig. 2. Coherence maps of interferograms in the (H. | j-polarization basis {Left: H H-H H. Middle: HV -H}". Right: HH-}717).



Decomposition Into Coherence-Optimized States
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Fig. & Coherence histograms of the optimized interferograms.

Fig. 7. Coherence maps of interferograms generated by using the optimum scattering mechanisms related to the first (left), second (middle), and third
singular wvalue (right).



& Interpretation through a MODEL

Fig. 9. Three-dimensional representation of the height difference between
effective phase scattering centers of the forested areas.



ﬂ V. CONCLUSIONS AND PERSPECTIVES

1) ALL processing tools are now developed and available at CSL

2) Need ofDATA

Reliable acquisition plans

Future sensors(RADARSAT-2, TerraSAR X, ALOS, SAOCOM,...)



