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Fig.5 Comparison between the phase-urwrapping results from onginal and filtered interferogram
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Adaptive Algorithm for Filtering Interferometric Phase Noise

LIAO Ming-sheng"*, LIN Hui', ZHANG Zu-xun’, YANG Wen®, ZHANG Li*
(1 Joint Lab . for Goinformation Science, Chinese Univ. of Hong Kong; 2 Wihan Univesity, Wihan 430079, China)

Abstract: A new adaptive approach combined with Media filter and gradient-based adaptive filter is presented for re-
moving the noise in the interferogram. Filtering phase noise in an interferogram is an important aspect in INSAR data pro-
cessing. But any improper altering of the wrapped phase may influence the quality of derived DEM because the interfero-
metric phase contains the topographic infommation. Therefore one of the difficulties in phase noise filtering is how to re-
move the noise and preserve the sharp sawtooth profile of the fringe effectively. The interferometric phase image behaves
with the fringe in the fom of modulus 2t wrapped phase. Filiering directly in interferogram may smooth the sharp edge of
the sawtooth in the fringe and damage the unwrapped phase contribution. Some investigators have shown that the process-
ing should not be conducted directly in the phase image, but in the complex plane. With the filtering presented in this
paper is done in the complex plane before the phase image is fomed by means of the arc tangent operator, i.e. in the re-
al and imaginary component of the interferogram respectively.

The gradient-based filtering is an iterative algorithm. In the iteration, the moving window average with adaptive
weight is conducted. The weight is varied with the gradient contribution of phase image. The less of the weight is corre-
sponding to the larger gradient value so that the boundary of the fringe is not blurred. Additionally, the moving window is
small to avoid the average of the phase values belonging to the different sides of the boundary. But the algorithm is not ef-
fective for the spike-like noise because it may also awse the great gradient and be treated as the boundary. To suppress
the spike-like noise, the small window Media filtering is applied before the gradient-based average.

Compared with existing approach for phase noise filtering, the presented approach does not need complex procedure

for the parameter estimation and are easy to be implemented. The effectiveness is verified with the interferogram generated
from SIR-C/ X-SAR repeat-pass INSAR data.
Key words: SAR; INSAR; filtering; adaptive algorithm; speckle



