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Abstract: The super-resolution of remote sensing images
aims to recover high-resolution details from low-resolution im-

ages, which is of great significance for remote sensing applica-
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tions such as urban monitoring, environmental assessment,
and disaster analysis. In recent years, diffusion models have
achieved remarkable progress in image generation and restora-
tion tasks. However, existing methods often overlook change
region information in complex remote sensing scenes, leading
to insufficient detail restoration or structural distortion. To ad-
dress this issue, this paper proposes a super-resolution meth-
od for remote sensing images based on the change-prior guid-
ed diffusion model, termed CPDiffSR. By introducing
change-prior information to guide the denoising and recon-
struction process of the diffusion model, this method enhances
the structural representation of change regions while maintain-
Ing texture consistency in unchanged areas. Experiments con-
ducted on the HIUCD and MSSCD datasets achieved optimal
values of 0. 110 9 and 0. 111 1 for LPIPS and DISTS, respec-
tively. The results demonstrate that CPDiffSR outperforms
existing methods in overall performance and generates clear-
er, more structurally consistent high-resolution remote sens-
ing images. These findings validate the effectiveness of
change priors in diffusion models, offering a novel approach
for image super-resolution in complex remote sensing scenari-
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Fig.1 The Framework of CPDiffSR Model
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Tab.1 The Quantitative Results for the HIUCD Dataset
HiUCD %4 4 WA R bR
Byl ViRiS FID ¥ LPIPS v DISTS v NIQE v
CNN EDSR 71.8847 0.204 6 0.1647 6.2139
GAN ESRGAN 33.554 0 0.1341 0.1140 4.798 9
o LDL 73.189 9 0.2618 0.1918 5.824 3
SwinIR 75.478 0 0.204 4 0.1699 6.7855
Transformer

TTST 71.3369 0.202 2 0.166 5 6.628 0

. . Ediffsr 94.391 8 0.2123 0.1854 4.6320

Diffusion

IR-SDE 32.8197 0.1309 0.1131 5.034 3

Ours 32.698 9 0.1338 0.1139 4.6307
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Tab.2 The Quantitative Results for the MSSCD Dataset
MSSCD %k 4 R

eyl ik FID ¥ LPIPS v DISTS ¥ NIQE v
CNN EDSR 57.967 8 0.1651 0.146 9 8.8759
GAN ESRGAN 31.2538 0.1289 0.1151 6.643 3

’ LDL 45.170 0 0.1991 0.1713 8.009 2
SwinIR 60.4119 0.174 1 0.154 1 8.9739
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TTST 86.070 4 0.2821 0.218 2 10.487 5

. . Ediffsr 64.373 5 0.167 9 0.163 5 6.244 0

Diffusion

IR-SDE 27.794 6 0.1234 0.1128 6.064 9

Ours 27.502 3 0.1109 0.1111 6.245 3
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Fig. 2 Results of Various Comparative Methods on the HIUCD Dataset
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Fig. 3 Results of Various Comparative Methods on the MSSCD Dataset
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Tab.3 Quantitative Evaluation of Model Robustness in
Unchanged Scenarios of the MSSCD Dataset

S A 46 A
FID y LPIPSy DISTS Y NIQE v
EDSR 141.9271  0.1496  0.1655 8.376 4
ESRGAN  101.4575  0.1097  0.1180 6.530 1
LDL 155.4126  0.1713  0.1893 7.8391
SwinIR 145.7465  0.1567  0.1711 8.304 2
TTST 242.1180  0.3110  0.2438 10. 140 2
Ediffsr 156.7747  0.1429  0.1827 5.8335
IR—SDE  102.8359  0.1109  0.1130 5.8812
Ours 106.2492  0.1013  0.109 2 5.869 5
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Tab.4 Ablation Study
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‘ ' NIQE y

, ZBRCPBAIR 45,9751 0.1750 0.1491 5.5732
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