
AVID : Any Length Video Inpainting with Diffusion Model
What is the problem?
AVID: Any Length Video Inpainting with Diffusion Model is a research 
paper that addresses the problem of video inpainting, specifically focusing 
on inpainting long-duration videos. Let's break down the problem, the prior 
work, the challenges, and the novel solution proposed by the authors:

1. The Problem:

● Video Inpainting: Video inpainting involves filling in missing or 
corrupted parts of a video, which can be used in tasks such as 
removing objects, restoring damaged videos, or editing content. 
While this has been somewhat successful for short video 
sequences, extending this to longer videos (or videos of any 
length) introduces additional challenges, particularly related to 
consistency, coherence, and maintaining high-quality results over 
extended time periods.

● Challenges:
○ Temporal Consistency: Ensuring that the inpainted 

content is consistent across frames, particularly in long 
videos, is challenging.

○ Computational Complexity: Handling the inpainting 
process efficiently for long videos without a drastic 
increase in computational requirements.

○ High-Quality Generation: Maintaining the quality of 
generated content, ensuring it looks realistic, and blends 
seamlessly with the surrounding video.

What has been done earlier? 

● Short Video Inpainting: Earlier works have primarily 
focused on short video sequences, often leveraging 3D 
convolutional networks, GANs, or optical flow-based 
methods. These methods usually work on a few seconds 
of video and struggle with longer sequences due to 
issues with temporal coherence and high computational 
costs.

● Diffusion Models in Inpainting: Diffusion models have 
been used for image inpainting, where a noisy image is 
gradually refined to a high-quality inpainted image. 
These models have shown promising results in still 
images but have not been extensively explored in the 
context of long videos.
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What are the remaining challenges? What novel solution proposed by the authors to solve 
the problem?

Remaining Challenges:

● Scalability to Long Videos: Scaling video inpainting methods to longer durations without losing quality or coherence remains a significant challenge.
● Efficiency: Existing methods often require heavy computational resources, making them impractical for real-time or large-scale applications.
● Temporal Artifacts: Maintaining temporal consistency over long video sequences is difficult, leading to visible artifacts or inconsistencies.

4. Novel Solution Proposed by the Authors:

● Any Length Video Inpainting (AVID): The authors propose a novel framework that leverages diffusion models specifically tailored for long-duration 
video inpainting. Their approach is designed to handle videos of any length while maintaining high-quality and temporally consistent results.

● Key Innovations:
○ Patch-Based Diffusion: Instead of applying the diffusion process to the entire video, they use a patch-based approach. This reduces the 

computational load and helps in scaling the method to longer videos.
○ Temporal Consistency: The model is designed to maintain consistency across frames by incorporating mechanisms that ensure coherence 

between patches in different frames.
○ Multi-Scale Strategy: The authors use a multi-scale inpainting strategy, starting with coarse-to-fine processing to refine details while ensuring 

consistency across scales.
○ Training Techniques: Specific training techniques are employed to enhance the model's ability to generalize to videos of varying lengths and 

types, making the approach more robust and versatile.
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