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Abstract

Synthetic aperture radar (SAR) interferometry allows measuring slow terrain movements. The 
extraction of this information is a complex task, because the phase is measured only modulo 2 .
Moreover, the phase is affected by noise (due to the decorrelation between the signals of different 
acquisitions), and systematic terms (due to the limited accuracy of the orbital data and digital 
elevation model used in the processing, and to the different atmospheric conditions at the various 
acquisition dates). The points characterized by too high noise must be discarded, while the 
systematic terms must be determined, using statistical or deterministic models for the disturbances 
to be eliminated and the signals to be determined. 

The persistent scatterer approach [1], [2], with the ideas of minimizing the amplitude and phase 
dispersions in long series of full resolution SAR images, brought important advances in the respect 
of the problem above. In this approach, a key step is the removal of orbital and atmospheric phase 
artefacts, necessary not only for the analysis but for the identification of all possible persistent 
scatterers. Typically, the atmosphere phase delay in any point of the full resolution image is 
estimated by means of local (linear) or global (model based) interpolations or fits, starting from the 
phase delays estimated on a preliminary set of points selected by analyzing amplitude dispersions 
[1], [2], [3]. An alternative possibility is to start from a low resolution model of the atmosphere 
obtained on multi-looked data [4], [5].

In this work, we present a new algorithm for the identification and the analysis of persistent 
scatterers in series of full resolution SAR images. Orbital and atmosphere phase artefacts are 
effectively eliminated by exploiting their spatial correlation, but without using model based 
interpolations to remove orbital and atmospheric phase artefacts. In addition, a modified definition 
of the so-called temporal coherence is proposed, which is more effective, in particular with not very 
long series of acquisitions. This approach allows us to efficiently identify all possible persistent 
scatterers, and to retrieve the corresponding terrain height and displacement velocity. 

The method have been tested and compared with other techniques on simulated and real SAR data. 
The obtained results show that the proposed approach is very promising. In particular, it is expected 
to obtain a higher density of persistent scatterer measurements than previous techniques, at least in 
the cases where the atmospheric artefacts are not very well described by the models used in 
standard approaches. 
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