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linear equations, the minimal ell-1 norm near-solution

Cloud Image Fusion Using Compressed Sensing in Aliasing-free
Contourlet Domain

FU Ran-di, JIN Wei, YE Ming, LI Jin-xiang, YIN Cao-gian
(Faculty of Information Science & Technology, Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract: A fusion method for meteorological cloud images based on compressed sensing (CS) was
presented. Aiming at the frequency aliasing of the original contourlet transform, the aliasing-free
pyramidal filter banks (AFPFB) was combined with directional filer banks (DFB) to construct a new
transform, called aliasing-free contourlet transform (AFCT). Then, AFCT was applied to the sparse
representation stage of CS to decompose the cloud image into dense and sparse components. The dense
components were fused using conventional approach while the sparse components were fused under the
framework of CS via fusing a few linear measurements by solving the two-step iterative shrinkage/
threshold reconstruction algorithm which uses two previous estimates to obtain a new one. The experiment
results demonstrate that the proposed method outperforms the traditional methods in terms of visual
quality and quantitative criterion, and the fusion results is propitious to reveal the comprehensive weather
information.

Key words: Meteorological cloud image; Image fusion; Aliasing-free contourlet; Compressed sensing;

Two-step iterative shrinkage/threshold





