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Video LLMs

• Connect ViT and LLM
• Adapt from Image LLMs
• Handle longer sequences
• May need more compute
• But less data

How We Connect?



Figure: Video example of MSR-VTT, which is a widely used video question answering and captioning benchmark. 
Labeled caption: Teams are playing soccer.

Short videos, short captions — can they tell the whole story?

• Temporal Complexity and Granularity
• Narrative Comprehension
• Real-World Applications

Why we need long-form video understanding?

Video LLMs

What are the current challenges?

Efficiency

Training Data



Video LLMs
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Core Paradox of Video Understanding

             
                           

                 
                                 

                   
                   

                                                                                             
                                                                  
                                                                                       

Key Information vs. Compute Cost



The Paradigm Shift:
From Passive Compression to Active Selection



Sparse Attention Map

Unique Attention Pattern

Layer 28, 300 tokens

Observation

Layer 28, 3000 tokens Layer 27, 3000 tokens



Efficient Video Understanding

Finished during the internship in UCSD, advised by Prof. Zhuowen Tu

VideoNSA: Native Sparse 
Attention Scales Video 
Understanding

ICLR 2026



Efficient Video Understanding



Baselines:
• AWQ Model
• SFT with Same Dataset
• Token Compression
• Sparse Attention

Competitive results.
Scalable with better data.

VideoNSA



Do learned sparse attention weights remain beneficial in dense attention settings?

VideoNSA



How far can VideoNSA scale in context length?

VideoNSA
How to allocate the attention budget?



What roles do compression, selection, and sliding-window gates play in VideoNSA?

VideoNSA



Do learnable sparse mechanisms induce dynamic attention sinks?

Attention Sink Distribution of Layer 14 in 128K Flash Attention

VideoNSA

Attention Sink Distribution of Layer 14 in 128K VideoNSA



Webpage: https://enxinsong.com/VideoNSA-web/ 
Github: https://github.com/Espere-1119-Song/VideoNSA
Paper: https://arxiv.org/abs/2510.02295
Model: https://huggingface.co/Enxin/VideoNSA
Dataset: https://huggingface.co/datasets/Enxin/VideoNSA-data

VideoNSA
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Thank you for your attention! 

Welcome Questions and discussions. 

VideoNSA
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