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Directional CLIP-Guided Semantic Modulation for Facial Attribute Editing
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Abstract Achieving high-precision and decoupled real facial image editing remains a challenging
task. Although the latent space of Generative Adversarial Network (GAN) contains rich and
complex semantic information, research on facial attribute editing based on latent space
manipulation often encounters dilemmas such as attribute entanglement, editing failure, and even
loss of personal identity information. To solve these problems, in this paper, we propose a
semantic-modulated facial attribute editing model by integrating the Semantic Modulation and
Multi-Channel Interaction (SMCI) based on directional Contrastive Language-Image Pretraining
(CLIP) guidance, named SMCI-CLIP. The proposed model consists of two key modules: the
Semantic Modulation Module (SMM) and the Multi-Channel Interaction Module (MCI). The
Semantic Modulation Module dynamically modulates the weight of text information in the latent
code through a modulation function, and removes irrelevant information via orthogonal text
operations. Thus, this generates decoupled and accurate editing vectors, enabling high-precision
and decoupled attribute editing. Simultaneously, the Multi-Channel Interaction Module employs
a cross-attention mechanism to extract mutual information among latent code channels, enhancing
global perception. Extensive experimental results demonstrate that the proposed model in this

paper can achieve high-precision and decoupled facial attribute editing while effectively preserving
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personal identity information, which is significantly superior to existing mainstream methods.
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Background

With the development of human society, people’ s social
interactions have become increasingly broad and frequent. Due
to the significant social attributes of the face, facial attribute
research has attracted considerable attention from researchers.
The face contains a wealth of valuable information and plays a
crucial role in social processes by conveying rich emotional and
personal identity information. These complex facial attributes
represent each unique individual, thereby underscoring the
importance of facial attribute editing research. The goal of
facial attribute transfer is to replace a specific attribute in a
given facial image with a target attribute while preserving the
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(GAN)

architectures to modify facial attributes, and later evolved to

employed  Generative  Adversarial ~ Network
modifying facial attributes in the latent space. In this paper, the
facial attribute editing model adopts a text-guided latent space
manipulation approach to edit facial image attributes, ensuring
that while the target attribute is accurately modified, the
remaining attribute details remain unchanged, resulting in more
vivid and natural generated images.
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