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Abstract A super-resolution method based on matching extraction and a cross-scale feature fusion network is proposed to
address the problem that the spatial resolution of the FY-4 satellite image’s near-infrared and short-wave infrared bands is
far lower than the corresponding visible band. The high-resolution band image is used as the reference image to assist in
the reconstruction of the low-resolution visible and near-infrared bands. First, using the similarity between the high-
resolution image and the low-resolution image, the matching extraction module is used to fuse the fine texture information
of the high-resolution image into the low-resolution image. The cross-scale feature fusion method is then used to combine
the reference image feature map and the low-resolution feature map, which still differ in brightness, color, structure, and
so on. Finally, by combining the total spatial spectral variation loss and the L1 loss, the spatial and spectral reliability of
the reconstruction results is ensured. Experimental results demonstrate that the proposed method achieves good results in
spatial and spectral reliability. This method achieves the best quality evaluation index and can effectively improve the
spatial resolution of FY-4 satellite images compared with Bicubic, RDN, RCAN, EDSR, Dsen2, and other methods.
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Table 1 Image parameters of FY-4

. Spectral Spatial
Band Type . .
bandwidth /pm resolution /km
1 0.45-0.49 1
Visible and near-
2 . 0.55-0.75 0.5-1
infrared
3 0.75-0.90 1
4 1.36-1.39 2
Shortwave
5 ) 1.58-1.64 2
infrared

6 2.1-2.35 2-4

v Medium wave 3.5-4.0(Chigh) 2

8 infrared 3.5-4.0(low) 4

9 5.8-6.7 4

Water vapor

10 6.9-7.3 4

11 8.0-9.0 4

12 Long wave 10.3-11.3 4

13 infrared 11.5-12.5 4

14 13.2-13.8 4
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Fig. 1 Sample examples of training set. (a) 2X network training set samples; (b) 4 X network training set samples
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Table 2 Comparison of experimental results
Scale Method RMSEyYy SAMY ERGASY SRE#

Bicubic  0.0226 4.6186  2.2585  19.6897

RCAN  0.0123 2.4320  1.2539  22.1579

RDN  0.0112  2.2722  1.1694  22.3547

X2 EDSR  0.0131 2.5058  1.4677  21.5478

Dsen2  0.0108 2.1348  1.0837  22.4453

Proposed o 0099 1.9680  1.0473  22.6309
method

Bicubic  0.0102 3.3016  1.8374  17.9813

RCA  0.0077 3.0336  1.4486  18.9836

RDN  0.0086 3.0931 1.6154  18.3778

X4  EDSR  0.0080 2.9217  1.5645  18.7661

Dsen2  0.0071 2.6580  1.4074  19.3066

Proposed ) 0063 2.3580  1.1408  19.9214
method
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Fig. 8 Spectral curve comparison. (a) Original 2000 m band statistical results; (b) statistical results after super-resolution;

(¢) histograms of 4, 5, 6 bands of original 2000 m data; (d) statistical results after super-resolution
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Fig. 9 2X super-resolution reconstruction results of each algorithm
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Fig. 104X super-resolution reconstruction results of each algorithm
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