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Abstract:

Medical Image Fusion Based on Improved U-Net and
Cross-Modal Self-Distillation

LIU Shijie, WANG Lifang", YU Xiaoging

(College of Computer Science and Technology, North University of China, Taiyuan 030051, China)

To address the issues of information integrity loss and insufficient cross-modal feature extrac-

tion in medical image fusion methods, a novel medical image fusion approach based on an improved U-

Net and cross-modal self-distillation is proposed. This method enhances the encoding part of U-Net by

designing a dual-branch encoder that combines the strengths of CNN and Transformer, enabling more

effective capture and retention of local and global features in medical images, thus solving the problem of

information integrity loss. Cross-modal self-distillation technology is employed to facilitate information

exchange between the CNN branches and the Transformer branches of two medical images, enhancing the

interaction between different modal features and maximizing the acquisition of cross-modal features. In the

decoding stage, an Attention Gate mechanism is proposed to replace the skip connections in U-Net, ensur-
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ing that the network can effectively focus on key features and further enhance the integrity of the fused

images. Experimental results show that, compared to other methods, the fusion images obtained by this

method not only preserve more complete texture details and edge information but also effectively solve the

problem of insufficient cross-modal feature extraction.
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