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Problem of Disentangled Stylized Image Generation

 Lack of Fine-grained Style Control: Existing methods struggle to 
accurately control multiple stylization attributes, such as color and 
texture, simultaneously.

 Inadequate Color Palette Extraction: Current methods fail to 
accurately extract and manipulate color palettes for precise control.

 Image Prompts for Fine-Grained Control: Image prompts provide 
more intuitive and detailed control over styles, unlike text prompts, 
which lack precision in fine-grained attributes.

 SADis achieves precise control over color and texture by leveraging 
style element images, enabling accurate specification of visual 
attributes.



Image-Prompt Additivity
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Image-prompt additivity enables color extraction via 
grayscale subtraction

Image-prompt additivity



Method: SADis for Disentangled Stylized Image Generation

 SADis, begins with color-texture extraction, leveraging the ImagePrompt Additivity property;
 The color embedding 𝐄𝐄𝐄𝐄𝐄𝐄𝑐𝑐𝑐𝑐𝑐𝑐 is obtained by exploiting the Image-Prompt Additivity property; 
 The texture embedding 𝐄𝐄𝐄𝐄𝐄𝐄𝑡𝑡𝑡𝑡 is extracted via a SVD operation;
 Color and texture embeddings are fed into the style cross-attention layer of the SDXL model;
 The latent 𝑧𝑧𝑡𝑡−1 is refined at each timestep with RegWCT, aligning color palettes precisely while retaining 

essential texture details



For color extraction, we take the color image embedding and subtract the grayscale image embedding:

Color extraction

GS is the grayscale operation. This strips away semantic information to retain only the color attributes. 



Extracting texture embeddings using CLIP encoder:

Concatenating pure gray image vectors via token dimension and applying SVD transformation:

Suppressing principal eigenvalues for grayscale suppression and inverse transformation to extract texture:

Texture extraction using SVD



The WCT method is applied in the latent space to enhance color consistency.

Problems with Directly Using WCT

WCT improves color fidelity but causes the 
loss of high-frequency information, leading to 
a decline in texture fidelity.

 Analysis reveals that the latent representation 
after WCT lacks a certain amount of noise, 
which contributes to the loss of texture details.

Analyzing the WCT latent distribution reveals a bias that can be corrected by adding noise.

This alleviates texture loss while ensuring color consistency.

RegWCT: Regularized Whitening-Coloring Transforms



Comparison Experiments: color-texture disentangled stylized image generation

 SADis demonstrates superior alignment with
textual prompts compared to other methods.

 It significantly outperforms others in color
alignment.

 While IP-Adapter achieves high texture
scores, it suffers from semantic content
leakage (e.g., identical stars in the Van Gogh
bear).

 User studies show SADis exhibits a clear
superiority, with results highly aligned with
human preferences.



Comparison Experiments: when both color and texture are from the same image

SADis performs well using the same image as both the color and texture reference, demonstrating its 
flexible capability.



Additional experimental results of SADis

Given a content prompt, a color reference image, and a texture reference image, SADis can achieve 
color-texture controlled stylized image generation.



Color-texture conditioned or color-content conditioned generation results

SADis can not only perform stylized image generation with color-texture control (first row) but 
also enable content-preserving colorization (second row).



Experiments: image-based stylization with ControlNet

SADis can be combined with ControlNet to achieve content preservation while controlling color and 
texture for stylized generation.



Experiments: color and material transfer

SADis can simultaneously control both color and material, independently control color, and support 
the editing of both color and material for objects.



Experiments: compatible with MMDiT-based models



Experiments: ablation study



Experiments: ablation study on the color scale



Experiments: ablation study on scale γ and β of SVD



Experiments: ablation study on RegWCT

𝜔𝜔 is the RegWCT scale.



Thanks for your attention

Jiang Qin1,*, Alexandra Gomez-Villa3,4,*, Senmao Li2,*,‡, 
Shiqi Yang2,†, Yaxing Wang2, Kai Wang5,6,3,‡, Joost van de Weijer3,4

1Harbin Institute of Technology, China; 2VCIP, CS, Nankai University, China; 3Computer Vision Center, Spain; 
4Universitat Autònoma de Barcelona, Spain; 5Program of Computer Science, City University of Hong Kong (Dongguan), China; 

6City University of Hong Kong, HK SAR, China

https://deepffff.github.io/sadis.github.io
* Equal contribution

‡ The corresponding author

https://deepffff.github.io/sadis.github.io

	幻灯片编号 1
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19

