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The Statistic Characteristics of SAR Signals and

Interferometric Phases

ZHANG Lei', CHEN Yan-ling?3, CHEN Jun-ping'

(1. Department of Land Surveying and Geo-Informatics, Tongji University, Shanghai 200092,China; 2. Shanghai
Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 3. Graduate school of the
Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The phases derived from SAR image pairs are key observables for interferometric
processing, so it is important to understand the statistic characteristics of observables to enable
assessment of the accuracy of deformation measurements. In this paper, the statistic properties of
SAR signal and interferometric phases are analyzed and the probability density function (PDF)
of multi-look processed SAR interferometric phase is deduced. Then the relation among PDF
coherence and multi-look numbers is investigated. In addition, based on statistic characteristics,
the impact of noise on interferogram under different multi-look numbers is derived.

The study has shown that the response of a resolution cell on earth to the arriving radar pulse
is strongly dependent on the scattering mechanisms involved. But under a set of assumptions,
the SAR signals can be taken as Gaussian random variables. The PDFs of these variables we
derived are in good agreement with the observed results in actual data experiments. Although the
PDF of the phase has a uniform distribution, the interferometric phase is not uniform if the two
signals have some degree of correlation. From the relation of coherence and standard deviation
under different multi-look numbers, we find that coherence can be enhanced by averaging multiple
pixels at the cost of reducing the resolution and areas with high coherence are more sensitive to
the noise than those with low coherence. The study results are helpful to assess the quality of

interferogram and eliminate errors.

Key words: astrometry; SAR; interferometric SAR; possibility density; standard deviation;

coherent coefficient; mulilook number



