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VideoGrain – Task Definition

• Class Level : Editing objects within the same class

• Instance Level: Editing each individual instance to distinct object

• Part Level: Applying part-level edit to specific elements of individual instances.
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• Objective：Multi-grained video Editing (Class/Instance/part level)
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Multi-Grained Video Editing
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Challenges and Motivation

Challenges：Direct editing leads to failed edit and attention leakage.
Reasons：

⚫ Feature coupling: Diffusion models cannot distinguish between left and right 
instances. Increasing clusters only refines the layout but fails to separate instances.

⚫ Text-to-region control:  Editing fails due to inaccurate cross-attention weights. 
Proper editing should ensure accurate attention distribution across regions.



Framework

Unified increase positive, decrease negative manner：  
⚫ Text-to-region control：Each local prompt and its location as positive pairs, while the 

prompt and outside-location areas are negative pairs, 
⚫ Keep feature Separation: Enhance positive awareness within intra-regions, restrict 

negative interactions between inter-regions across frames.



Framework

• Modulated Attention

• Query-key condition map



Modulate Cross-Attention for Text-to-Region Control

• Modulated Cross Attention

• Cross-attn qk condition map

• Positive/Negative value definition

• Regularize cross condition map



Modulate Self-Attention to Keep Feature Separation

• Modulated self-attention

• Self-attn qk condition map

• Positive/Negative value definition

• Regularize self condition map



Qualitative Results

⚫ Solely edit -> joint edit, background unchanged.
⚫ Instance level: human/animal instances, complex motion and multi-region editing
⚫ Part Level：adding new object, modify part-level attribute.
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VideoGrain – Comparison with SOTA
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Quantitative result

Quantitative comparison



Ablation study

Temporal focus

Wo-SAM-Track Masks



Ablation study – Other method + mask

Source prompt: red man and gray man are jogging under green trees
Edit prompt: Spider Man and Polar Bear are jogging under cherry blossoms
VideoP2P setting: Attention Replace 3 subject words + Attention Reweight
(Spider man: 4, polar bear: 4,cherry blossoms:2)



Localize concept and edit 
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Localize concept and edit：
⚫ VideoGrain can localize concept and edit multi-concept in one denoising process.



Thanks

XIANGPENG YANG
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