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Background
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Forward Process: 𝑞(𝑋𝑡|𝑋𝑡−1) = 𝒩(𝑋𝑡| 𝛼𝑡𝑋𝑡−1, 1 − 𝛼𝑡 𝐼)

Reverse Process: p(𝑋𝑡−1|𝑋𝑡) ≈ 𝒩(𝑋𝑡−1|𝜇𝜃 ∙, 𝑡 , 𝜎𝑡)

Diffusion Models: Tutorial and Survey



Text-to-Video Generation

3

A breathtaking aerial 

view of a river 

meandering through a 

lush green landscape. 

T-5 XXL

Spatial 

Temporal

DiT

Latent Noise

Text

Embeddings

Noise Scheduler (N)

30 → 50 Iterations
https://hpcaitech.github.io/Open-Sora/

ST-DiT

ST-DiT

ST-DiT

ST-DiT

https://hpcaitech.github.io/Open-Sora/
https://hpcaitech.github.io/Open-Sora/
https://hpcaitech.github.io/Open-Sora/


Text-to-Video Generation

4

A breathtaking aerial 

view of a river 

meandering through a 

lush green landscape. 

T-5 XXL

Spatial 

Temporal

DiT

Latent Noise

Text

Embeddings

Noise Scheduler (N)

30 → 50 Iterations
https://hpcaitech.github.io/Open-Sora/

3D 

VAE

720p, 4sec

L x

https://hpcaitech.github.io/Open-Sora/
https://hpcaitech.github.io/Open-Sora/
https://hpcaitech.github.io/Open-Sora/


Text-to-Video Generation

5

A breathtaking aerial 

view of a river 

meandering through a 

lush green landscape. 

T-5 XXL

Spatial 

Temporal

DiT

Latent Noise

Text

Embeddings

Noise Scheduler (N)

30 → 50 Iterations
https://hpcaitech.github.io/Open-Sora/

3D 

VAE

720p, 4sec

L x
> 99% 

FLOPS

N x L

https://hpcaitech.github.io/Open-Sora/
https://hpcaitech.github.io/Open-Sora/
https://hpcaitech.github.io/Open-Sora/


Compute vs. 
Memory
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• Compute bound



Motivation

• Intermediate Features 
reuse across Denoising 
Steps
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Static Reuse

• Intermediate Features 
can be reused after
fixed no of denoising
steps
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Qualitative Comparison
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Baseline Static PAB (Static)

Prompt: A white and orange tabby cat is seen happily darting through a dense garden, as if chasing something. 

Its eyes are wide and happy as it jogs forward, scanning the branches, flowers, and leaves as it walks.



Key Insight - I

• Each layers has different 
reuse pattern 
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Key Insight - II

• Reuse pattern varies 
across different video 
configurations
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Key Insight - III

• Prompt-dependent 
dynamics of intermediate 
features 
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Foresight

• Adaptive/Dynamics 
Layer Reuse
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Foresight
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Foresight

• Adaptive/Dynamics 
Layer Reuse
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Baseline

Foresight (Adaptive)



Foresight

• Adaptive/Dynamics 
Layer Reuse
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Video Quality Degradation

Negligible

↑1.7x
Inference

Speedup

↓3x
Memory

Overhead
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