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Pan-Sharpening Method for Multispectral Images
Based on Multi-scale Pyramids

LUO Yun', XIA Xiao-feng”

1. Department of Information Engineering, Sichuan Technology & Business College ., Dujiangyan Sichuan 611830, China;

2. School of Bigdata and Software Engineering , Chongqing University , Chongqging 400044 , China

Abstract: Aiming at the problem of spectral distortion in traditional high-resolution panchromatic (HRP)
image fusion, a multi-scale pyramid method has been proposed to sharpen low-resolution multi-spectral
(LRM) images. In this method, the redundant patches in HRP images have been used to reconstruct high-
resolution images. The high-resolution multi-spectral (HRM) image firstly creates a pyramid from the de-
graded HRP image. Then, by means of the relationship between each patch in the same layer and in the
lower layer of the pyramid, the upsampled LRM band has been reconstructed and the high-resolution in-
tensity component been estimated from the upsampled multi-spectral band. The band characteristics of
HRM have been reconstructed in more details by means of similar structures of different layers, and the
self-similarity been used to construct HRM images from available HRP and LRM images in multi-scale
process, reducing the spatial distortion. In this method, the underlying HRP image has been used to re-
duce the dissimilarity between the HRP and the intensity component in the reconstruction of the intensity
component, thus reducing the spectrum distortion. Experimental results show that the proposed method
can effectively preserve spectral and spatial information of the source image, and its performance is better
than other methods.

Key words: high resolution; panchromatic image; multispectral image; multi-scale pyramid; spectrum dis-

tortion
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