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Fusion Method of Multi-Spectral Image and Panchromatic Image Based on
Four Channels Non-Separable Additive Wavelets
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Abstract  In order to solve the problem that separable wavelets are not symmetry and can not get
high spatial resolution image. This paper presents a construction method of a class of wavelets,
non-separable wavelets which dilation matrix is [2,0;0,2 ] and has compactly support, symme-
try, orthogormality and its application in the fusion of multi-spectral image and panchromatic im-
age. Using matrix expansion, a method constructing four channels 6 X 6 filter bank is presented.
Quickbird images are decomposed and reconstructed through additive wavelet mode using the low-
pass filter of the filter bank. Three fusion modes called NAWS, NAWRGB and NAWL are pro-
posed in the fusion of multi-spectral image and panchromatic image. The fusion performance of
the fusion method is evaluated using objective index. The experiment results show that this
method have good visual effective in the preservation of spectral quality and spatial resolution in-
formation. This fusion method outperforms tensor product wavelet fusion method, separable ad-
ditive wavelet fusion method and two channels non-separable additive wavelet fusion method in
the preservation of spatial resolution information and can get more information from the source

images. The fusion method can also preserve good spectral quality.

Keywords non-separable wavelets; filter bank; image fusion; multi-spectral image; panchro-

matic image
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Background

Image fusion is the hot research field of image processing
in recent years. Separable wavelets have been successfully
applied in the image fusion, but the construction of non-sepa-
rable wavelets has not been solved perfectly. Its applications
in image fusion were begun a few years ago. The research
group has constructed several kinds of non-separable wave-
lets filter banks and used them in the image fusion such as
multi-focus images, visible image and infrared image, remote
sensing image. Jorge Nunez et al had proposed a fusion
method of multi-spectral image and panchromatic image based
on separable additive wavelet and d trous algorithm. This pa-
per will extend the fusion method of multi-spectral image and
panchromatic image based on separable wavelet to non-sepa-
rable additive wavelets, and provide a class of fusion method
of multi-spectral image and panchromatic image based on
two-dimensional  four channels non-separable additive
wavelets.
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ods of non-separable wavelets and its filter banks. Its appli-
cations in image fusion and computer vision (such as airplane
automatic landfall) are also main research focuses.

The research interests of the group include wavelet theo-
ry and applications, image fusion and registration, image rec-
ognition, computer vision, motion detection and tracking, in-
telligent automation. The group has proposed several kinds
of image fusion methods such as image fusion method based
on symmetrical non-separable wavelets filter banks, image
fusion method based on dissymmetry non-separable wavelets,
image fusion based on two channels non-separable wavelets,
image fusion method based on two-dimensional two channels
non-separable additive wavelets. And a new fusion method of
multi-spectral image and panchromatic image based on four

channels non-separable additive wavelet is presented in this

paper.



