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As a kind of active microwave remote sensing, SAR (Synthetic Aperture Radar) is very
suitable for the resolution of different features with its all-weather and all-day characteristics.
In order to improve the resolution of different features and make in-depth analysis and
research on different feature types, it is necessary to use the multi-band and
multi-polarization information of SAR. The transmission characteristics and the
backscattering characteristics of target echoes are different for SAR of different bands, and
the fusion of SAR images of different bands can better integrate the information of SAR
images of different bands.

In this paper, the experimental data were selected from the airborne data acquired by
two Xinzhou 60 remote sensing aircraft modified by the Air and Space Academy of Chinese
Academy of Sciences under the support of the Chinese Aeronautic Remote Sensing System
(CARSS) construction project. Fully PolSAR data including C and S bands contains five types
such as paddy fields, forested lands, dry lands, artificial buildings and water. And it is
classified using scattering features such as H/A/a and Freeman decomposition components.
In order to make full use of the advantages of multi-band, a multi-band fully PolSAR image
fusion method based on wavelet transform is also proposed in the paper, which takes
advantage of the wavelet transform for multi-resolution fusion and combines the variation
of scattering features of different feature types by different bands, and is applied to airborne
C-band and S-band SAR images to realize the classification of different types of features in
the same area, which can effectively improve the classification effect and increase the
classification accuracy.
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