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Abstract Due to rapid development of remote sensing technology and worldwide application of remotely sensed data,
image fusion is an effective way to incorporate data from different remote sensors to create an improved image containing
much more spectral and spatial details, and could be used to facilitate visually interpreting of remotely sensed imagery or
subsequent mechanism analysis. It has been proved that better fusion images, which contain the spatial information of the
panchromatic data and details of the multispectral, might be produced by the integration of wavelet transform with IHS. But
the influence of some important parameters has been neglected in the practice of integration, such as levels of wavelet
decomposition. Most commercially remote sensor data are composed of hundreds and millions pixels with a number of
bands. Thus, the applicability of research conclusions has previously been suspicious. Therefore it is helpful to have a deep
study to explore those questions.

Different types of remote sensed data were used in the study. SPOT 2.5 x2.5 m panchromatic data with SPOT 10 x
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10 m multispectral data, and TM 15 x 15 m panchromatic band with 30 x 30 m multispectral data. The integration of wavelet

transform with THS was adopted and several aspects were considered, such as the response of fusion image performance to

the levels of wavelet decomposition, and also the response of sensitivity to the study area size. The results showed that

fusion images with different source data was a very useful technique to integrate wavelet transform with THS to acquire better

performance of the images with spectral and spatial details. The performance of fusion images was closely related to the

difference of raw resolution. For instance, the increment rate of joint entropy of fusion images with TM and SPOT data were

20.95% and 0. 19% respectively under 1 level of wavelet decomposition. But the deviation factor can’t be deducted like

above. Generally, 2, 3 and 4 levels of wavelet decomposition are the appropriate levels to meet application request, and

oppositely higher levels could reduce quality of performance of fusion image. The results of this paper revealed greatly poor

images were created under 7 or more than levels of wavelet decomposition for fusion. Here 7 levels could be considered as

threshold level. Another result showed that this characteristic to be related to levels of wavelet decomposition was also

sensitive to study area size. Therefore, when study area was selected in very small region, the optimal level of image fusion

by wavelet must be considered as a very important factor for creating higher qualitative fusion images.
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Fig.1 The area and data by cut operation
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Fig.2  Flow chart of fusion for remotely sensed imagery based on IHS transformation
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