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Streaming Video Generation as 
a Memory Problem 
From Contextual to Parametric Memory



Diffusion based video generation
Limited generation duration



From Short Clips to Causal 
Rollout



AR based video generation
DMD
Distribution Matching Distillation

One-step Diffusion with Distribution Matching Distillation                          CVPR 2024
Improved Distribution Matching Distillation for Fast Image Synthesis       NeurIPS 2024  Oral                    



AR based video generation
CausVid
Distill from Bidirectional to Causal

From Slow Bidirectional to Fast Autoregressive Video Diffusion Models          CVPR 2025



History frames as context
Streaming T2V

Dual-timescale Memory

StreamingT2V: Consistent, Dynamic, and Extendable Long Video Generation from Text       CVPR 2025



History frames as context
History guided video diffusion

History guided video diffusion          ICML 2025



History frames as context
Context as memory

Context as Memory: Scene-Consistent Interactive Long Video Generation with Memory Retrieval          SIGGRAPH Asia 2025



Towards Stable Rollout



Stable Rollout
Self forcing
Test-Training gap

Self Forcing: Bridging the Train-Test Gap in Autoregressive Video Diffusion          NeurIPS 2025



Stable Rollout
Rolling forcing
Rolling Window Denoising

Rolling Forcing: Autoregressive Long Video Diffusion in Real Time           ICLR 2026



Stable Rollout
Longlive
Train-long-test-long

LongLive: Real-time Interactive Long Video Generation          ICLR 2026



Stable Rollout
Relax forcing
Selecting Memory

Relax Forcing: Relaxed KV-Memory for Consistent Long Video Generation    Arxiv 2026.03                   
      



From Contextual to Parametric 
Memory



Parametric Memory
Separate Motion from Appearance

Separate Motion from Appearance: Customizing Motion via Customizing Text-to-Video Diffusion Models              ACM MM 2025



Parametric Memory
One-Minute Video Generation with Test-Time Training
Diffusion based

One-Minute Video Generation with Test-Time Training         CVPR 2025



Parametric Memory
TTOM

TTOM: Test-Time Optimization and Memorization for Compositional Video Generation            ICLR2026



Parametric Memory
SlowFast-VGen

SlowFast-VGen: Slow-Fast Learning for Action-Driven Long Video Generation          ICLR 2025 Spotlight



Parametric Memory
Pathwise Test-Time Correction for Autoregressive Long Video Generation

Pathwise Test-Time Correction for Autoregressive Long Video Generation         Arxiv 2026.02



Parametric Memory
In-Place Test-Time Training

In-Place Test-Time Training         Arxiv 2026.04



Parametric Memory
LoRA as Knowledge Memory

• Hybrid Memory is better 

• LoRA&ICL in video generation 

• Test Time Training

Understanding LoRA as Knowledge Memory: An Empirical Analysis        Arxiv 2026.03



核心问题
误差累积与长程锚点之间的trade of

• Anchor frame可抑制rollout shift，但是生成过程过分绑定在初始语义上、无法
适应新语义


• attention sink过度关注首帧：sink collapse，后面记忆读不出来


• 如何管理context中的memory很重要，memory的重点是选择


• TTT：不在context中分配注意力预算，避免sink collapse，将部分长期信息写进
参数中



LoRA

• 和历史帧的人物/背景一致性 ：与anchor frame的CLIP similarity


• diffusion loss重构：前期用anchor frame，后期转用lora：加噪训练重构前期用
anchor frame生成的chunk，不过这次不用anchor frame；


• 生成两路：teacher（有anchor）+student（无anchor）



KV点积loss
需要预训练


