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1. EXTENDED ABSTRACT (PROPOSED FOR ORAL SESSION)

Differential Interferometry (D-InSAR) is a technique that estimates terrain movements at the sub-wavelength scale using repeat-
pass interferometry. In order to obtain such precision, the phase errors due to motion (uncorrelated for each pass) shall be known
and compensated also within this accuracy. For airborne systems this becomes a challenging task due to the instablity of the
flights. Recently there were significant advancements in SAR processing in order to perform accurate differential interferometry.
It has been shown that the airborne SAR processing chain for D-InSAR applications requires in principle [1, 2]:

• topography- and aperture-dependent motion compensation.

• residual motion error estimation and compensation

The first requirement can be resolved by applying the algorithm PTA (Precise Topography- and aperture-dependent) or
SATA (Sub-Aperture Topography- and aperture-dependent) MoComp [3, 4]. The second requirement can be resolved by
applying the algorithm Multisquint or WPCA (Weighted-Phase Curvature Autofocus) [5, 6].

First X-band D-InSAR results were presented in [7] with data acquired by the OrbiSAR sensor from OrbiSat with satisfac-
tory results. The D-InSAR campaign consisted of eleven flights distributed over 2 days of acquistions over a mountain region of
Perugia. The first X-band results were obtained by focusing the SAR data with a smoothed DEM and by applying a subsequent
first-order phase correction.

Now, for this paper we will apply to the same X-band data the complete repeat-pass processing methodology, which has
shown to bring significant improvement for D-InSAR at L- and C-bands [8, 9]. More specifically, we will apply the topography-
and aperture depedent MoComp and estimation of residual motion errors as follows:

• SAR focusing/processing with phase-preserving algorithm, smoothed DEM, and accurate navigation data coming from
up-to-date navigation systems, INS/GPS.

• Topography- and aperture-dependent MoComp with PTA.

• Estimation of residual motion errors independently for each track with WPCA and subsequent removal.

The differential interferograms and coherence map obtained after the above steps will be compared to the formerly results in
order to analyse the degree of improvement in the accuracy and discuss the need of applying a complete processing methodology
for X-Band D-InSAR applications. In particular, the paper intends to open the possibility to fully exploit the accuracy of X-band
D-InSAR measurements, which is able to sense more precisely the terrain motions due to its smaller wavelength compared to
L- and C-bands.



2. REFERENCES

[1] G. Fornaro, G. Franceschetti, and S. Perna, “Motion compensation errors: Effects on the accuracy of airborne SAR images,”
IEEE Transactions on Aerospace Electronic Systems, vol. 41, no. 4, pp. 1338–1352, Oct. 2005.

[2] K. A. C. de Macedo, C. Andres, and R. Scheiber, “On the requirements of SAR processing for airborne differential
interferometry,” Proc. IGARSS’05, Seoul, South Korea, Jul. 2005.

[3] K. A. C. de Macedo and R. Scheiber, “Precise topography- and aperture-dependent motion compensation for airborne
SAR,” IEEE Geosci. and Remote Sensing Lett., vol. 2, no. 2, pp. 172–176, Apr. 2005.

[4] P. Prats, A. Reigber, and J. J. Mallorqui, “Topography-dependent motion compensation for repeat-pass interferometric SAR
systems,” IEEE Geosci. and Remote Sensing Lett., vol. 2, no. 2, pp. 206–210, Apr. 2005.

[5] P. Prats, A. Reigber, and J. J. Mallorqui, “Interpolation-free coregistration and phase-correction of airborne SAR interfero-
grams,” IEEE Geosci. and Remote Sensing Lett., vol. 1, no. 3, pp. 188–191, Jul. 2004.

[6] K. A. C. de Macedo, , R. Scheiber, and A. Moreira, “An autofocus approach for residual motion errors with application
to airborne repeat-pass SAR intertferometry,” IEEE Trans. Geosci. and Remote Sensing, vol. 46, no. 10, pp. 3151–3162, .
2008.

[7] S. Perna, C Wimmer, J. R. Moreira, and G Fornaro, “X-band airborne differential interferometry: Results of the orbiSAR
campaing over the Perugia area,” IEEE Trans. Geosci. Remote Sensing, vol. 46, no. 2, pp. 489–503, Feb. 2008.

[8] K. A. C. de Macedo and R. Scheiber, “Controlled experiment for analysis of airborne D-InSAR feasibility,” Proc. EU-
SAR’04: Europ. Conf. on Synthetic Aperture Radar, Ulm, Germany, May 2004.

[9] P. Prats, A. Reigber, J. J. Mallorqui, R. Scheiber, and A. Moreira, “Estimation of the temporal evolution of the deformation
using airborne differential SAR interferometry,” IEEE Trans. Geosci. and Remote Sensing, vol. 46, no. 4, pp. 1065–1078, .
2008.


