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* 1 WorldView-2 B EMIEMIBIRITELER

Tab.1 Calculation results of objective evaluation indexes of WorldView—2 image

. AR PO BT
D, D, ONR 04 SAM ERGAS UIQI cc
AR 0.020 3 0.034 1 0.946 2 0.705 3 3.5337 52384 0.725 2 0.861 2
GSA 0.103 0 0.399 9 0.538 3 0.670 6 4.609 1 6.356 8 0.682 9 0.827 7
HPF 0.063 8 0.129 7 0.814 8 0.688 5 3.739 0 5.534 1 0.699 6 0.846 1
SFIM 0.059 3 0.131 1 0.817 4 0.691 0 3.826 1 5.621 6 0.706 8 0.843 3
Indusion 0.042 3 0.109 2 0.853 0 0.588 5 3.979 7 6.725 8 0.601 7 0.777 7
MTF-GLP-HPM-PP 0.113 6 0.268 9 0.648 1 0.701 7 4.1157 5.616 7 0.714 6 0.847 0
MTF-GLP-CBD 0.042 6 0.1327 0.830 4 0.698 6 4.293 6 5.740 5 0.711 4 0.849 0
F2 GF-2 BBEWITFNMERTESER
Tab.2 Calculation results of objective evaluation indexes of GF-2 image
S By =Sl (S Sy
D, D, ONR 04 SAM ERGAS UIQI cc
AR SR 0.034 2 0.062 7 0.905 2 0.802 5 38551 42308 0.798 2 0.868 9
GSA 0.123 3 0.355 7 0.564 9 0.753 6 5.2219 5.804 6 0.698 9 0.807 7
HPF 0.070 5 0.153 2 0.787 1 0.798 3 3.965 5 4.491 9 0.781 3 0.852 0
SFIM 0.066 7 0.161 4 0.782 7 0.795 2 4.021 1 4.588 0 0.773 3 0.848 4
Indusion 0.041 5 0.112 8 0.850 4 0.655 0 4.326 7 5.957 6 0.626 5 0.734 3
MTF-GLP-HPM-PP 0.119 6 0.267 6 0.644 8 0.798 3 4.5239 4.661 7 0.764 4 0.848 3
MTF-GLP-CBD 0.061 4 0.183 2 0.766 6 0.781 6 4.861 3 5.265 3 0.739 0 0.831 8
on multidirectional adaptive feature fusion and perceptual similarity
3 é%—i/% [J].Remote Sensing,2021,13(15) :3053.
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A multispectral image pansharpening algorithm based on nonsubsampled
contourlet transform (NSCT) combined with a guided filter

XU Xinyu', LI Xiaojun'*?*, GE Junfei', LI Yikun'*"
(1.Faculty of Geomatics, Lanzhou Jiaotong University, Lanzhou 730070 , China; 2. National—Local Joini Engineering Research
Center of Technologies and Applications for National Geographic State Monitoring , Lanzhou 730070, China; 3.Gansu
Provincial Engineering Laboratory for National Geographic State Monitoring , Lanzhou 730070 , China)

Abstract: Remote sensing image fusion technology can combine and enhance information from two or more multi—
source remote sensing images, making the fused image more accurate and comprehensive. The nonsubsampled
contourlet transform ( NSCT) is effective in extracting details from high—resolution remote sensing images through
multi—scale and multi —directional decomposition, thus achieving image sharpening with high spatial resolution.
However, traditional NSCT produces limited high —frequency details and is prone to introduce artifacts such as
“ghosting” in fused images. To address this issue, the study proposed a new panchromatic sharpening fusion
algorithm for remote sensing images by combining NSCT with a guided filter ( GF). Specifically, the promoted
algorithm extracted the detail components from histogram—matched images using the multi—scale, multi—direction
decomposition and reconstruction properties of the NSCT. Meanwhile, it extracted multi—spectral detail components
with panchromatic detail features using GF. Finally, the fused images with high — spatial and high — spectral
resolutions were obtained by sharpening based on weighted detail components. The proposed algorithm was proved
effective through both subjective and objective evaluations using multiple high—resolution remote sensing datasets.
Keywords: nonsubsampled contourlet transform; guided filter; remote sensing image fusion; panchromatic sharpe-
ning
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