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Image fusion based on Diffusion Models : A review
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Electronic and Information Engineering, Wuhan 430074, Hubei China)

Abstract With the continuous advancement of computer vision technology, image fusion, as an effective way to obtain
and optimize information, has received extensive attention. In recent years, diffusion models have become a key research
direction in the field of image fusion due to their outstanding advantages in generation and reconstruction. This paper
provides a systematic review of the latest research progress in using diffusion models for image fusion. Firstly, the basic
principles of diffusion models are elaborated in detail, including the denoising diffusion probabilistic model, the noise-
conditioned score network, and the diffusion model based on stochastic differential equations. Key elements such as the
forward diffusion process, the reverse process, and the training objectives are introduced, and the application potential of
this model in image fusion is analyzed. Secondly, based on the model architecture, training strategies, and practical
application scenarios, the existing image fusion methods based on diffusion models are analyzed in depth, with a focus on
comparing the characteristics and innovative aspects of various methods. At the same time, relevant fusion datasets and
evaluation indicators are discussed, and qualitative and quantitative evaluation comparison experiments of multiple
algorithms are carried out, clearly demonstrating the advantages and disadvantages of different algorithms. Finally, the
future development directions are prospected. It is proposed that efforts should be made to improve the fusion performance,
optimize the model training and application strategies, and strengthen cross-disciplinary cooperation to promote the further
application and development of diffusion models in image fusion technology.
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Fig. 6 Qualitative comparison results of image fusion
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