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Introduction & motivation #7
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TOPS (Terrain Observation by Progressive
ScanSAR):

» Advanced ScanSAR technique in most modern SAR
systems (e.g. Sentinel-1)

» Increased coverage and lower azimuth resolution

= Switch between subswaths and electronic antenna
beam steering along azimuth.
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Introduction & motivation

Hp: constant deformation ugyy = [0.5m, 0.5 m, 0.5 m]
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» Do not allow a Zero-Doppler displacement estimation
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Proposed methodology: interferometric phase model #7
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LAND ICE: PROMICE [1] [l 3% o SOLID EARTH: Okada [2]

PROMICE: Programme for - = In origin for seismic events (e.g. dip-slip

Monitoring of the Greenland Ice E 4 P ::'.'__ fault), here used for data augmentation.

Sheet F = Surface deformation in cartesian
Annual winter velocity (m/days) -9 coordinates from a set of geometric

mosaics (2016-) freely available :-:f bl parameters of the fault.

Nominal resolution: 500 m

Vertical

Based on offset tracking retrieved

using Sentinel-1 SAR Backscatter

u=v-AT

[1] A. Solgaard, A. Kusk, J. P. Merryman Boncori, J. Dall, K. D. Mankoff, A. P. Ahlstram, S. B. Andersen, M. Citterio, N. B. Karlsson, K. K. Kjeldsen, N. J. Korsgaard, S. H. Larsen, and R. S.
Fausto, “Greenland ice velocity maps from the PROMICE project,” Earth System Science Data, vol. 13, no. 7, pp. 3491-3512, 2021.

[2] Y. Okada, “Surface deformation due to shear and tensile faults in a halfspace,” Bulletin of the Seismological Society of America, vol. 75, no. 4, pp. 1135—1154, Aug. 1985.



Proposed methodology: patch formation #7
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= ~100k synthetic patches for the
generalization of the problem
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Proposed methodology: multi-task neural network #7
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Experimental results: test on synthetic patches #7
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Experimental results: real interferometric pair
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[1] R. Scheiber, et al. “Speckle Tracking and Interferometric Processing of TerraSAR-X TOPS Data for Mapping Nonstationary Scenarios,” IEEE Journal of Selected Topics in Applied Earth

Observations and Remote Sensing, vol. 8, no. 4, pp. 1709-1720, 2015.
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Conclusions & outlooks #
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» Conclusions
* We propose a methodology for phase source separation
» We provide a proxy for surface displacement estimation that is superior to the state-of-the-art.

= We are able to estimate glacier inland flow where both state-of-the-art algorithms cannot
provide a solution

= Qutlooks

» Complete the study over Greenland and compare with the PROMICE maps
* Investigate self-supervised methodologies
= Apply the methodology to other sensors
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Okada Model: dip-slip fault
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OKADA PARAMETERS USED FOR GENERATING 224 DIFFERENT L
DEFORMATIONS ACCORDING TO FiG. 11.

(X0, Y0, Zo)

Paramuter  Descriplion Unii Vulue
Ueirike Fault trace dircction w.rt. North deg V45600
pole, defined so that the fault dips 12061 35/
o the right side of the trace 15V 165
[T Angle between the fault and a hor- deg WG

izontal plane

(7] Direction the hanging wall moves  deg 45490

ek during rupture, measured relative
o the fault STRIKE
detin Dislocation in RAKE direction m 12
dopen [islocation in tensile component m 0
L Fault length in the STRIKE dinec Km 2K
Lo
W Fault width in the DIP dircction Km  3iWGi
Ty X location of center bottom of fault im L1
1 Y location of center bottom of fault m 0
= Z location of conter bottom of fault m SIW1H]
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Proposed methodology: evaluation performance
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Experimental results: comparison

Traditional differential
interferogram used in ESD
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