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international conference on machine learning. 2024.
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Wide Applications of Diffusion Models

Text-to-image [1]
一个电脑头人在电脑面前写代码，写实风格

Text-to-video [2]
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[3] Yang Z, Teng J, Zheng W, et al. Cogvideox: Text-to-video diffusion models with an expert transformer[J]. arXiv preprint 
arXiv:2408.06072, 2024.

Wide Applications of Diffusion Models

Image-to-video [3]
Use an image as the first frame and combine it with a prompt to generate a video.
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Limitation of Diffusion Models: Speed Bottleneck
迭代去噪

DDPM [4]：1000 step 30+s DDIM [5]：50step  2-3s

Problem: Slow Generation Speed

[4] Ho J, Jain A, Abbeel P. Denoising diffusion probabilistic models[J]. Advances in neural information processing systems, 2020, 33: 
6840-6851.
[5] Song J, Meng C, Ermon S. Denoising diffusion implicit models[J]. arXiv preprint arXiv:2010.02502, 2020.



Related Work

[6] Li S, Hu T, Shahbaz Khan F, et al. Faster diffusion: Rethinking the role of unet encoder in diffusion models[J]. arXiv e-prints, 
2023: arXiv: 2312.09608.
[7] Nguyen T H, Tran A. Swiftbrush: One-step text-to-image diffusion model with variational score distillation[C]//Proceedings of 
the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2024: 7807-7816.

Cache-based Methods

Diffusion Model Acceleration
Distillation-based Methods

Faster diffusion [6] Swiftbrush [7]

Disadvantage: Limited Acceleration PerformanceDisadvantage: High Computational Cost
Advantage: No Training Required Advantage: Significant Acceleration Performance
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Methods Based on Variational Score Distillation (VSD) Image-Free Distillation

[7] Nguyen T H, Tran A. Swiftbrush: One-step text-to-image diffusion model with variational score distillation[C]//Proceedings of 
the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2024: 7807-7816.
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VSD-based Methods Image-free Distillation

[7] Nguyen T H, Tran A. Swiftbrush: One-step text-to-image diffusion model with variational score distillation[C]//Proceedings of 
the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2024: 7807-7816.

Faker Self-Discriminator

Authenticity Master



Related Work

VSD-based Methods

[8] Yin T, Gharbi M, Zhang R, et al. One-step diffusion with distribution matching distillation[C]//Proceedings of the IEEE/CVF 
conference on computer vision and pattern recognition. 2024: 6613-6623.

Teacher LoRAàFake model（FT）Image-free？ ×

DMD [8]
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VSD-based Methods

[9] Yin T, Gharbi M, Zhang R, et al. One-step diffusion with distribution matching distillation[C]//Proceedings of the IEEE/CVF 
conference on computer vision and pattern recognition. 2024: 6613-6623.

DMD2 [9]

Introduced GAN loss to stabilize trainingImage-free？ ×
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VSD-based Methods

[10]  Yi H, Shao S, Ye T, et al. Magic 1-For-1: Generating One Minute Video Clips within One Minute[J]. arXiv preprint 
arXiv:2502.07701, 2025.

Magic141 [10]



Related Work

VSD-based Methods

[11] Shao S, Yi H, Guo H, et al. MagicDistillation: Weak-to-Strong Video Distillation for Large-Scale Portrait Few-Step Synthesis[J]. 
arXiv preprint arXiv:2503.13319, 2025.

MagicDistillation [11]



Research Motivation

What exactly happens during distillation that enables the U-
Net/DiT to generate in a single step?

norm

direction

direction

norm

Inspired by Weight Normalization [12], we decouple the weight matrix into 
norm and direction.

[12] Salimans T, Kingma D P. Weight normalization: A simple reparameterization to accelerate training of deep neural networks[J]. 
Advances in neural information processing systems, 2016, 29.
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The norm changes slightly, while the direction changes significantly.

Empirical Observation



Research Motivation

The residual of the direction matrix directly reveals its low-rank property.

Low-Rank Property of Direction Changes



Research Motivation

• Replacing only the norm → The model is barely affected.
• Replacing only the direction → The model performance drops significantly or 

changes noticeably.

Direct Verification
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Problems of LoRA and FT:
• Difficult Optimization
• Slow Convergence
• Unstable Convergence
• Overfitting

High-Level Comparison with LoRA



Research Method

Pipeline



Experimental Results

Quantitative Results of Zero-shot T2I Generation
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Quantitative Results of Zero-shot T2I Generation



Experimental Results

Efficiency Analysis of Zero-shot T2I



Experimental Results

Visualization 
Results of WaDi
(SD2.1)

U-Net-based
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Visualization 
Results of WaDi
(SD1.5)

U-Net-based



Experimental Results

Visualization Results of WaDi
(PixArt-α) DiT-based



Experimental Results

Qualitative Results of Zero-shot T2I Generation

SD 1.5 based SD 2.1 based



Experimental Results

Controllable Generation



Experimental Results

Relation Inversion



Experimental Results

High-Resolution 
Synthesis
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Image Customization



Experimental Results

User Study

DKD Outperforms Existing Baseline Methods



Experimental Results

Ablation Study

Compared with the simplest baseline, orthogonal matrix constraints, LoRaD achieves better 
convergence and performance.



Experimental Results

Ablation Study

LoRaD achieves the best FID and CLIP scores.



Experimental Results

Ablation Study

LoRaD's memory efficiency lies between LoRA and FT.



Experimental Results

Ablation Study

Configuration C achieves a trade-off between performance and parameter efficiency.

WaDi



Experimental Results

Convergence Analysis

Convergence Comparison between WaDi and Other Methods.



Experimental Results

Convergence Analysis

Visual Comparison of WaDi's Convergence Behavior.
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Thank you for  your  attent ion!
I  s incere ly  welcome your  

comments  and suggest ions .


