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The multi-temporal polarimetric SAR data provides the difference of scattering
characteristics in time dimension for scene observation, hence it could reflect the time-variant
characteristics of the same scene. Based on this advantage, classification is one of the
important applications of multi-temporal polarimetric SAR data. However, the features of
time and polarization dimension used for classification basically are from the data at each
certain time, which lack the interpretation of the scattering variant characteristics between
multi-temporal data. To solve the problem, based on the specific data representation models
for multi temporal polarimetric SAR data, this paper extracts new time-variant scattering
features, including the change type as well as the change direction of scattering, which the
previous static temporal/polarimetric features cannot provide.

Time series Radarsat-2 data is used for experiments. It includes 8 Fully PoISAR images
from April 14,2009 to September 29,2009. The data interval of each scene is 24 days. The
image size is 53003100 pixels. It contains 22 categories. Based on the difference
model T,=T;-r,T; (T;,T; are polarization coherence matrices of two times polarimetric SAR
data, and rp, isthe smallest eigenvalue of T{lTJ-, it can make sure that T, is always a positive
semidefinite Hermitian matrix) , we extract a series of time-variant scattering features, using
the components of H/A/a decomposition and Freeman decomposition to classify. Through
analysis the classification results of transformer classifier, compared with traditional static
features, using the proposed time-variant scattering features to classify can effectively
improve the classification accuracy.
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