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Image Editing Algorithm Based on Local Region Correlation Information

WANG Zhi-Ru', LIN Su-Zhen', WANG Yan-Bo', LI Da-Wei’, HOU Xiao-Lun'

'(School of Computer Science and Technology, North University of China, Taiyuan 030051, China) 5
%(School of Electrical and Control Engineering, North University of China, Taiyuan 030051, China)

Abstract: Addressing issues such as unnatural editing results and the inability toieffectively simulate occluded content in
images, an algorithm is proposed for image editing by discovering the semanti¢ direction of local image regions. First, the
masks of the editing region and the remaining region are obtained, Aa‘nd their Jacobian matrices are computed using a pre-
trained StyleGAN2 model and the corresponding masks. Then, based on the principle that the editing region undergoes
the most significant changes while the remaining region experiences minimal alterations, the semantic discovery of the
local region is formulated as a t\\zvo—layerkoptimization problem. Finally, leveraging optimal transport theory, an algorithm
is proposed to determine the semantic direction by utilizing the correlation between the editing and remaining regions.
This approach not only provides a closed-form solution but also ensures high efficiency. Experimental results demonstrate
that, compared to mainstream local image editing algorithms such as LowRankGAN, ReSeFa and SDFlow, the proposed
algorithm effectively simulates occluded content and achieves natural image editing, particularly when modifying facial
features such as the mouth and eyes. While maintaining the quality of the edited image, it also enables precise local region
editing, confirming the algorithm’s controllability and effectiveness.
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