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​Problem: 
▪ Existing sketch generation methods lack 

precise style control mechanisms

​Solution: 
▪ M3S - Training-free framework based on 

diffusion models

​Key Innovations:
▪ Reference feature injection with linear 

smoothing

▪ Style-content guidance mechanism

▪ Multi-style fusion via joint AdaIN modulation 
during denoising process

Abstract & Key Contributions



​Sketching:
▪ Universal visual medium transcending cultural barriers

​​Challenges: 
▪ Data acquisition difficulties for high-quality sketches

▪ Limited style controllability in existing methods

▪ Domain gap between natural images and sketches

Motivation:
▪ Zero-shot style transfer to overcome data limiatations

▪ Leveraging pre-trained knowledge of text to image diffusion models

Introduction & Motivation



​​Framework:  M3S pipeline for single and multi-style generation

Core Components:
▪ Style feature injection in self-attention layers, linear blending to mitigate content leakage

▪ Joint AdaIN for style tendency control

▪ Improved classifier-free guidance for style-content guidance balancing

Methodology Overview



​​Previous Limitations: Direct K/V substitution causes content leakage

​Our Approach: Concatenation strategy with linear smoothing
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▪ M3S single-style sketch generation: 
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▪ M3S multi-style sketch generation:
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Feature Injection Mechanism



​​Multi-Style Control with Joint AdaIN Module: 
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​Flexibility: Continuous interpolation between multiple styles

Style-Content Guidance-Dual Control Pathways:
▪ Content guidance (ω₁): Maintains text alignment

▪ Style guidance (ω₂): Ensures style consistency

​Adaptive Scheduling: ω₂ linearly increases during denoising

​Balancing: Optimal trade-off between fidelity and style expression

Multi-Style Control and Style-Content Guidance



​​Datasets: 6 diverse sketch styles

▪ 4 professional sketches dataset from 4SKST dataset

▪ 1 web-collected dataset

▪ 1 abstract dataset from Sketch dataset

​​Evaluation Metrics:

▪ CLIP-T: Text-sketch alignment

▪ DINO/VGG: Style consistency

▪ Human preference assessment

​Baselines: StyleAligned, InstantStyle, CSGO, AttentionDistillation, etc.

Experimental Setup



Superior Performance: 

▪ M3S achieves better style consistency 
without content leakage

▪ Well balance between style consistency 
and text aligment

​Cross-domain Synthesis:

▪  Effective even with structurally 
divergent references

Qualitative Results



Style Fusion: 

▪ Combining contour clarity from one 
reference with texture patterns from 
another

Controllable Interpolation: 

▪ Smooth transition between styles via η 
parameter

​Creative Applications: 

▪  Enables novel artistic expressions

Multi-Style Generation Examples



​CLIP Scores: 

▪ M3S(SDXL) achieves best text alignment 
(0.3514)

​Style Consistency: 

▪ Competitive DINO and VGG metrics

​Human Evaluation: 

▪ Highest preference ratings (6.19/8.0)

​Statistical Significance: 

▪ p-value = 1.06×10⁻⁵ against strongest 
baseline

Quantitative Analysis



​Parameter Analysis: λ=0.1 provides optimal balance

​

Layer Selection: Strategic feature injection in specific UNet layers (SDXL)

Ablation Studies



Diffrent Control Strength of Syle and Content

​

Ablation Studies



​Current Limitations: 
▪ Challenges with extremely sparse references

​Future Directions:
▪ Localized style control for specific regions

▪ Enhanced handling of abstract sketches

▪ Real-time generation optimization

Limitations & Future Work



​Summary: 
▪ M3S enables training-free, controllable multi-style sketch generation

​Contributions: 
▪ Novel feature injection, adaptive style control, extensive validation

​Availability: 
▪ Code and models are open-sourced at https://github.com/CMACH508/M3S
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Conclusion & Resources
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