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Abstract; There are two problems with spatiotemporal fusion methods for remote sensing images based
on sparse representation; one is that when the low-resolution image is severely degraded, it is not pos-
sible to reconstruct a desirable high-resolution image from the sparse representation of the low-resolu-
tion image, even when the dictionary is highly desirable; the other is that the high-resolution image of
the reference date can facilitate detail reconstruction, but if the scene discrepancies occur between the
predicted date and the reference date, the utilization of the local prior introduces errors. To address
the problem as above, this paper proposes a sparse representation fusion algorithm based on global
prior and error compensation. Firstly, the global cross-scale prior guided sparse reconstruction is pro-
posed, the sparse coefficient structure is constrained by using similar blocks in the high-resolution im-
age of the reference date, a new objective function is constructed, and an adaptive projection strategy

is proposed to project the high- and low-resolution images onto an intermediate scale that takes into
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account the projection accuracy and the elimination of the dichotomy, and to carry out the matching of
the similar blocks and the determination of the similar block weights. Secondly, sparse representation-
based error estimation is proposed to compute high- and low-resolution image error pairs using refer-
ence date high- and low-resolution image pairs and sparse reconstruction results in the training stage,
learn error dictionary pairs, and estimate sparse coefficients to reconstruct the image error using cou-
pling algorithm in the prediction stage. The experimental results show that compared with the subop-
timal algorithm, the algorithm in this paper improves the spectral angle mapper(SAM) by 8% and the
structural similarity(SSIM) by 2% on the BOREAS dataset; furthermore, it achieves SAM improve-
ments of 7% and 8%, and SSIM improvements of 2% and 4% on the CIA and LGC datasets, respec-
tively. The proposed algorithm achieves optimal performance across different datasets, which im-
proves the prediction effect and has certain robustness.
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() FSDAF#{iZ:
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(f) GIDMH%
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b

(2) GANSTFMA¥:

(g) GANSTFM&i%:
LGCHMELWMER

(h) A 51k




180 ATET K 5 FARCH AR

%49 %

% 3 BOREAS #iE &£ L0 & RiFMIEHR

Bk PSNR CcC SAM ERGAS SSIM RMSE
STARFM 17. 866 2 0.8131 9.041 5 0.251 2 0.727 4 0.033 8
FISTA 18. 908 1 0.831 2 8.904 2 0.249 9 0.754 7 0.029 9
FSDAF 19. 235 6 0.836 1 7.988 7 0.218 5 0.750 3 0.029 1
GJDM 19. 429 0 0.844 7 8.3219 0.216 2 0.766 9 0.028 9
AR 20.004 3 0.862 2 7.693 0 0.209 2 0.783 1 0.027 8

® 4 CIA BIREIBERITNER

Bk PSNR CC SAM ERGAS SSIM RMSE
STARFM 16.176 1 0.791 0 9.479 1 0.3637 0.616 5 0.041 9
FISTA 16. 961 3 0.791 0 8.891 2 0.337 9 0.658 7 0. 038 6
FSDAF 16. 940 4 0.790 0 8.952 1 0.337 8 0. 658 4 0.038 7
GJDM 16.982 6 0.791 3 8.769 2 0.332 4 0.664 7 0.037 8
GANSTFM 17. 487 8 0.803 2 8.554 1 0.324 8 0.683 7 0.036 7
A3 17.893 8 0.828 1 8.001 5 0.3117 0.694 5 0.035 1

®5 LCCHBEEIBERITNIEER

Bk PSNR cC SAM ERGAS SSIM RMSE
STARFM 14,716 7 0.687 9 . 634 6 0.390 8 0.458 7 0.047 8
FISTA 15. 688 4 0.685 2 L5987 0.349 2 0.481 5 0.042 3
FSDAF 15. 645 8 0.706 8 10. 801 6 0. 343 4 0.498 0 0.042 6
GJDM 15. 881 8 0.711 4 10.585 1 0.342 1 0. 500 5 0.041 6
GANSTFM 15.961 7 0.722 1 . 404 3 0.342 5 0. 506 7 0.041 5
AR 16.471 9 0.745 8 9.593 6 0.314 5 0.526 1 0.039 1

4 . FEE . 7F BOREAS, CIA,LGC % 3 M4 -
=A
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