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- TomoSAR processing techiques for Spaceborne SAR missions

— preparation of the SAOCOM-CS/PARSIFAL mission projects
- Biomass estimation over tropical forests at P band

— preparation of the BIOMASS mission

- Achievements and exchanges
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Dornstetten airborne

PolTomSAR data set

+ DLR E-SAR
+ L-Band .
+ 21 tracks: average baseline 20m |

+ Tomographic resolution
o =2m
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Single pass systems:
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Interferometric pair are acquired nearly simultaneously
— Intrinsically robust to temporal decorrelation:

2017 DRAGON 4 SYMPOSIUM 20174F “JevkRl]” VURHSEARB 2
201746 H26-30H, F14 FEANSR

26—30 June 2017 | Copenhagen, Denmark



®
N
0

‘ngcc

Range resolution reduction

height

40 MHz
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Loss of redundancy & information
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© Comparable performance for terrain topography and tree height
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Full rank analysis strateqgies

o Full-rank P-Capon (LFF et al. 2012)

Rps — o(2)T(2)

o SKP decomposition (Tebaldini 2009)

Rps = ZTP.;_ ® Rs, — Zaz‘(z)TPf.
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Interpolation techniques:
see paper at IGARSS 2017
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4 Advantages:

+ HV polarization — low ground-to-volume ratio
e 30—meters layer —+ get canopy information (for high enough trees)

* Biomass estimation improvement:

« Space-pol separation of ground and volume responses(SKP2-decomposition)
« Adaptive height selection
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' Biomass estimation procedure
‘gc]l‘lﬂgﬂﬂ " Ground/Volume separation:

A posteriori phase SKp2 _ Ground Pol/Space

PolTomSAR calibration Pol/Space decomposition > covariance matrices
data covariance matrix Volume Pol/Space
' > covariance matrices

4 Ground/tree top heights estimation:
N

Tomography Tomography

Ground spatial
covariance matrix

Wolume spatial
covariance matrix

7+ Biomass estimation:

Tomographic :
Wolume SKP2 | focusing

: KW
solution H" L"" T,
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- 2 visitors at the IETR working on polTomSAR and PolinSAR
-SUN Jili, IECAS, Beijing, China

- SUN Sheng, GuangDong University of Technology, China
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- 1-week ESA training course in 2017, Frascati, Italy

2 4th ADVANCED COURSE ON RADAR POLARIMETRY
B

30 January - 2 February 2017 | ESA-ESRIN | Frascati [Rame], Ttaly

- joint publications

Tebaldini, F. Rocca, M. Mariotti d’Alessandro, and L Ferro-Famil. Phase Calibration of Airborne Tomographic SAR Data via
Phase Center Double Localization. IEEE Transactions on Geoscience and Remote Sensing, 54(3):1775-1792, March 2016.

Laurent Ferro-Famil, Yue Huang, and Eric Pottier. Principles and Applications of Polarimet-
ric SAR Tomography for the Characterization of Complex Environments. International Association of Geodesy Symposia. F.
Sanso Ed.., Springer-Verlag, 142(1-13):243-255, 2016.

W. Wu, X. Li, H. Guo, L. Ferro-Famil, and L. Zhang. Noncircularity Parameters and Their Potential Applications in UHR MMW
SAR Data Sets. IEEE Geoscience and Remote Sensing Letters, 13:1547-1551, 2016.
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