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◆ Image and Video Generation

Stable Diffusion 3
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Background

𝑥𝑡 𝑥𝑡−1

◆ Diffusion Models

Training/Add noise

Sample/denoise

Ho, Jonathan et al. "Denoising diffusion probabilistic models." NeurIPS 33 (2020): 6840-6851.

DDPM: 1000 steps
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𝑥𝑡 𝑥𝑡−1

◆ Diffusion Models

Training/Add noise

Sample/denoise

Song, et al. "Denoising Diffusion Implicit Models." International Conference on Learning Representations 2021.

1000 steps

DDIM: 50 steps

DDPM:
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◆ Diffusion Models —— Efficiency Latency Challenge

Song, et al. "Denoising Diffusion Implicit Models." International Conference on Learning Representations 2021.

SD 512x512 in RTX3090

(DDPM 1000 steps): 37.6s

(DDIM 50 steps): 2.5s

Wan2.1 820x480 in A6000

(DDIM 50 steps): 352s
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◆ Diffusion Models —— Efficiency Latency Challenge

Song, et al. "Denoising Diffusion Implicit Models." International Conference on Learning Representations 2021.

SD 512x512 in RTX3090

(DDPM 1000 steps): 37.6s

(DDIM 50 steps): 2.5s

Wan2.1 820x480 in A6000

(DDIM 50 steps): 352s

GANs 512x512

(1 step): 0.02s
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quality (Fig.a-b) while the features show high similarity (Fig.c).
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Motivation

➢ Above a certain threshold of steps, such as 15 steps in SD2.1, the model maintains image generation 

quality (Fig.a-b) while the features show high similarity (Fig.c).

➢ Below this threshold, feature similarity deteriorates along with worse generation quality, accompanied by 

a degradation in image generation quality as sampling steps reduce.

➢ Furthermore, the encoder features consistently exhibit higher similarity than the decoder across all 

sampling steps (Fig.c).
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➢ Hence, we use a novel design with 1-step encoder and a 4-step decoder (Time-independent Unified 

Encoder architecture), achieving near 1-step inference. Since the 4-step decoder captures richer 

semantics, ours aligns the generation quality with multi-step DMs.
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➢ Existing 1-step distillation models completely break away from the iterative denoising process 

characteristic of diffusion models.

➢ Existing 4-step distillation models demonstrate significantly lower sampling efficiency compared to 1-step 

models.
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Experiments

➢ Both SD-Turbo and SwiftBrushv2 tend to generate results with similar scenery and style when given the 

same prompt, resulting in a lack of diversity



Experiments

➢ The well-trained student model with time-steps K=4 (the second column) serves as a good starting point 

for students set at other time-steps (e.g., 2, 8, 16, 32, and 50)
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➢ Below the step threshold (e.g., 15 steps), image quality 
degrades as sampling steps decrease

➢ Encoder features show consistently higher similarity than 
decoder features across all step settings

➢ 1-step encoder and a 4-step decoder architecture 



Thank you for your attention!
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https://github.com/sen-mao/Loopfree

https://github.com/sen-mao/Loopfree

	幻灯片 1
	幻灯片 2: Background: Visual Generation
	幻灯片 3: Background
	幻灯片 4: Background
	幻灯片 5: Background
	幻灯片 6: Background
	幻灯片 7: Motivation
	幻灯片 8: Motivation
	幻灯片 9: Motivation
	幻灯片 10: Motivation
	幻灯片 11: Motivation
	幻灯片 12: Motivation
	幻灯片 13: Method
	幻灯片 14: Method
	幻灯片 15: Method
	幻灯片 16: Experiments
	幻灯片 17: Experiments
	幻灯片 18: Experiments
	幻灯片 19: Experiments
	幻灯片 20: Experiments
	幻灯片 21: Take Aways
	幻灯片 22

