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GANs vs. Diffusion Models (2022)

GANs (single-step 0.02s) DMs (1000-step 37.6s)
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Background
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t= {T, ..., 1}, T=1000 or 50

Latent Diffusion Model
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• ControlNet fine-tunes an additional encoder, and inject features into the 
decoder.

• PnP performs text-guided image-to-image translation by leveraging the 
decoder features.

• DIFT finds an emergent correspondence phenomenon that mainly exists in the 
decoder features.

• …

StableDiffusion sampling UNet architecture 



Analysis
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The encoder features change minimally and havesimilarities at many time-steps, while 
the decoder features exhibit substantial variations acrossdifferent time-steps



Analysis-StableDiffusion
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The encoder features change minimally and havesimilarities at many time-steps, while 
the de-coder features exhibit substantial variations acrossdifferent time-steps

Feature evolving across adjacent 
time-stepsis measured by MSE. 

The Frobenius norm of the 
features of different layers of the 

UNet

The std of F-norm



Analysis-DiT
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Method
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StableDiffusion sampling Encoder propagation

Non-uniform encoder propagation



Method
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Comparing with SD (left), encoder prop-agation reduces the sampling time by 24% 
(mid-dle). Furthermore, parallel encoder propagationachieves a 41% reduction in 
sampling time (right).



Method

C10

Prior noise injection: The loss of texture information occurs in all frequencies of the 
frequency domain. This approach ensures a close resemblance of generated results in 
the frequency domain, with the generated images maintaining the desired fidelity.
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Experiments: FasterDiffusion vs. DeepCache

E1

E2

E3

E4

M

D4

D3

D2

D1
Skip branch

E1

E2

E3

E4

M

D4

D3

D2

D1
Faster Diffusion

FasterDiffusion conducts encoder propagation for efficient diffusion sampling, 
reducing time on both the UNet-based and the transform-based diffusion models
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Experiments: FasterDiffusion vs. DeepCache
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DeepCache

DeepCache employs the similarity observed in high-level features across adjacent 
steps of the diffusion model, thereby mitigating the computational.
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Experiments: FasterDiffusion vs. DeepCache
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Experiments
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When combined with ControlNet, our inference time
Shows a significant advantage compared to DeepCache
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Code: https://github.com/hutaiHang/Faster-Diffusion
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