3D SAR IMAGING OF NATURAL MEDIA AND GEOPHYSICAL PARAMETER RETRIEVAL

Mauro Mariotti d’Alessandrot, Yanghai Yul?, Xinwei Yang?, Yu Bai?, Stefano Tebaldinit, Mingsheng Liao!, Wen Yang?

1. Dipartimento di Elettronica, Informazione e Bioingegneria, Politecnico di Milano, Milano, Italy

2. State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University

3. School of Electronic Information, Wuhan University

SYNTHETIC APERTURE RADAR TOMOGRAPHY

Spaceborne SAR BIOMASS
Tomography will extend  |sssked

the EO capabilities of ijenCctEi j;eEcStszaa:;oixgplorerCore Mission

SAR systems to provide

3D imaging

=> high-res, wide
coverage imaging of

L-Band Bistatic SARs

. . Mission Objectives =1 \
the Interior structure o to determine the distribution of aboveground biomass in e O T o
Ofnatural media from the world’s forests Virtually immune to temporal decorrela#i
o to measure annual changes in this stock over the period of by CorrEIatj_QQ:FQ ph o | i
Sp(JCE the mission. f’ogszyole aﬁd/-on ' SA n’i\im_}

TEMPORAL DECORRELATION

Experiments based on Tomography under changing weather conditions Intensity after ground-cancellation (multi-temporal
airborne and groun d- (multi-temporal TropiSCAT data) AfriSAR data)

based InSAR and ..

TomoSAR data indicate -

that the impact of ,

temporal variations is - g2 ), B . il SRR o e YR
larger on scarcely R e © ™ “Rimuth ™ T Taman
vegetated areas, whereas - " ‘E ' CRE =1L L — L L

in high biomass regions
the radiometric error is
limited to within 1dB.

range

BT ra AR S SRR ok Ea : 2 TR e S -2
R IO R s S e e N - hed 4 s il TN B A o e A T TR : - kA
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000

azimuth azimuth

Comparison between

LiDAR CHM [m] Parametric Height [m]

. . 4000 P A ‘:. N
model-based inversion vs . A !ff
tomographic retrieval. gt 8 % |-
Resu,ts SUQQESt jO in t use - 4000 | 500 6000 7000 8000 9000 4000 | 5 ‘6000 7000 8000 9000
of non-parametric and e et
p aram e triC m e th O dS, to 4000 B TomIograph, eiht 2 ij [m]ﬂ ' . 'I;g.ir\?g'ra!)hic Height at 3 ch’ ‘[m]ﬁ

/ ’*. " »

o
<2
LS

merge unbiasedness of
model-based retrieval
and the computational

Ground Range [m]
S &
Q Q
(-] -

efficiency and accuracy of Acguracy =3 m over 30-50 m K -
SAR tomography height range (AfriSAR data) - - "
PROCESSING OPTIONS FOR HIGH RESOLUTION TOMOGRAPRHY
Analysis of imaging High-resolution L-Band tomography of an Alpine glacier s, )
accuracy achievable (AlpTomoSAR data) E 3100
by 1D, 2D, 3D 5
imaging methods vs.  susican: R i
resolution, depth, and Sub-samgled projecton onto -
trajectory reqularity U é
Fast method for i /\/\
simultaneous ' E
trajectory correction R 3
and 3D focusing e

600 700 800 900 1000 1100 1200
ground range [m]

Dragon 4 Final Results 19 — 21 July 2021



