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Fig. 1

The multi-sensor fusion results in the experiment 1
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R2 BEERTEETM
Table 2 The quantitative evaluation results

BAREiE GS oL fl PCA SRl G MTF-GLP 54 il — bR
cC 0.770 0.627 0.971 0.984
PSNR 70.506 63.083 79.264 79.023
SSIM 0.998 0.992 0.999 0.999
ERGAS 3.610 5.789 1.344 1.308
SAM 3.777 6.775 1.431 1.127
Q%L 0.732 0.287 0.963 0.979
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CREI® = P ~ 7 LT~ R L~

- ¥ i

~
4
v
1
v
Y
Y

SN S NN AN N e

¥

A
N

(d) GS il 4520 (e) PCAJ; R 45 2R (f) MTF-GLP /3Rl 545251 (o) Se—HESL T IE R 5 45
(d) GS step—by-step fusion (e) PCA step—by—step fusion (f) MTF-GLP step—by—step (g) Fusion result with unified

result result fusion result framework
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Fig. 2 The multi-sensor fusion results in the experiment 2
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Table 3 The quantitative evaluation results
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(o 0.827 0.643 0.977 0.988
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SSIM 0.626 0.058 0.916 0.956

ERGAS 4.419 8.554 1.695 1.301
SAM 4319 8.788 1.564 0.997

Q&% 0.786 0.018 0.969 0.985
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Spatial-spectral fusion of GF-5/GF-1 remote sensing images based on
multiresolution analysis

MENG Xiangchao',SUN Weiwei’, REN Kai’, YANG Gang’,SHAO Feng', FU Randi'

1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.Department of Geography and Spatial Information Techniques, Ningbo University, Ningbo 315211, China

Abstract: This study proposed a multisensor image fusion solution for the GF-5/GF-1 spatial-spectral fusion with large spatial resolution
ratio. We aimed to obtain the fused image through step-by-step fusion of multisensor remote sensing images. A unified fusion framework for
multisensor image fusion was derived on the basis of step-by-step fusion theory. An integrated multisensor image fusion method based on
multiresolution analysis theory was proposed in accordance with the unified framework. The proposed method can overcome the difficulty
of integrating complementary high spatial and spectral information of multisource images under high spatial resolution ratio. In the proposed
method, a modulation transfer function was applied to separate the spatial (high frequency) and spectral components (low frequency) of
multisource images. The fusion weight was constructed by comprehensively considering the relationship between multisensor high spatial
resolution images and high spectral resolution images and the relationship among the spectral bands of the high spectral resolution image.
Fused images with the highest spatial and spectral resolutions can be obtained. The GF-1 panchromatic, GF-1 multispectral, and GF-5
hyperspectral images were used in the experiments. Experimental results show that the proposed multisensor spatial - spectral fusion can
effectively integrate the complementary spatial and spectral information to obtain the comparative fused results.

Key words: remote sensing, GF-5 satellite, spatial-spectral fusion, large spatial resolution difference, multi-sensor
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