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Abstract How to obtain efficient fusion coefficients is the key problem in image fusion process-
ing. In terms of the statistical characteristic of images, CP decomposition and GHM multiwave-
lets are constructed and using multiwavelet domain HMT models to capture the dependencies of
coefficients in this article. Furthermore, the evolution computation idea — Immune clonal selec-
tion (ICS) algorithm is introduced to optimize the fusion coefficients for better fusion results. Fu-
sion performance is evaluated through subjective inspection, as well as objective fusion perform-
ance measurements. Results clearly demonstrate the superiority of this new approach when com-
pared to conventional wavelets and multiwavelet systems as information entropy (IE) values keep
at a high level, and average grads (AG) values increase averagely about 1. 3 and 2. 3, respectively

and standard differences (STD) values increase averagely about 8. 0 and 8. 8, respectively.
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Background

Statistical image processing in multiscale transform do-
main has received widespread attentions in image processing,
pattern recognition and computer vision in recent years. In
practical remote sensing image fusion applications, the key
problem is to obtain efficient fusion coefficients. For 2-D im-
ages, the aim of fusion is to extract all the useful information
from source images to generate a single image. The fused im-
ages should contain integrated information, which is more
useful, exact, comprehensive, and reliable for future human
of machine perception. At present, most studies are concen-
trated on the pixel level. The best-known methods are simple
fusion method, pyramid-based methods, and wavelet-based
methods. In this article, a new approach based on ICS-CPM-
WHMT method is presented. Fusion performance is evalua-
ted through subjective inspection, as well as objective fusion
performance measurements. Results clearly demonstrate the

superiority of this new approach when compared to conven-
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tional wavelets and multiwavelet systems as information en-
tropy (IE) values keep at a high level, and average grads
(AG) values increase about 1.3 and 2.3, respectively and
standard differences (STD) values increase about 8.0 and
8. 8, respectively.
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