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A Study of Speckle Reduction for Multi-polarization
SAR Images

C.T.Wang K.S.Chen* C.M.HU®

ABSTRACT

Multi- polarization SAR imagery data are important for a wide range application such as retrieval
of soil moisture, vegetation mapping, and terrain cover classification. However, these alternative
polarization data suffer more serious speckle noise caused by the alternating scanning. Speckle noise is
inherently induced from the coherent processing of the backscattered signals and substantially
degrades the effectiveness of images interpretation and target recognition/identification. To facilitate
scene interpretation and qualitative applications of such SAR images, the speckle noise must be
reduced to an acceptable level while preserving the polarimetric properties between different
polarization data.

In this article, we proposed an effective approach that stems from a processing a series of images.
A linear transformation that decorrelates the multi-polarization was carried out, followed by the
Lagrange multiplier method to find a set of optimal filtering weights that are related to local image
statistics. The effectiveness of the method was verified using the ENVISAT-1 Alternating Polarisation
Mode HH/HV images acquired on 16" June 2003 over Taiwan. It is found that the equivalent number
of looks (ENL) is greatly improved from 3 to 6, and the strong targets are well preserved without
scarifying the spatial resolution.

Key Words : ENVISAT-1 ~ Speckle noise -~ Filter ~ Alternating Polarisation
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