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Vision Transformers for Video Understanding   

[ E. Bahrami et al. 

How Much 

Temporal Long-

Term Context is 

Needed for Action 

Segmentation? 

ICCV 2023 ]



Vision Transformers for Images or Videos
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[ A. Dosovitskiy et al. An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale. ICLR 2021 ]

[ https://amaarora.github.io/2021/01/18/ViT.html ]



Vision Transformers for Images or Videos
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How can we make transformer 

architectures more efficient? 



Efficient Image and Video Understanding 

ÅTransformers are very expensive (high GFLOP) 

ÅNot all GFLOPS are needed for all videos or images
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[ M. Fayyaz et al. Adaptive Token Sampling For Efficient Vision Transformers. ECCV 2022 ]



9 /2 /202 5 Juer gen  Ga l l  ïCom puter  V is ion  Gr oup 7

Reduce number of tokens for inference



Efficient Vision Transformers  

Use only as much 

tokens as needed 

for inference 
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[ M. Fayyaz et al. Adaptive Token 

Sampling For Efficient Vision 

Transformers. ECCV 2022 ]



Efficient Vision Transformers 
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[ M. Fayyaz et al. Adaptive Token 

Sampling For Efficient Vision 

Transformers. ECCV 2022 ]



Efficient Vision Transformers 
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[ M. Fayyaz et al. Adaptive Token 

Sampling For Efficient Vision 

Transformers. ECCV 2022 ]



Efficient Vision Transformers 
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Score of token, Ê ςȟ ȣȟ . ρ

[ M. Fayyaz et al. Adaptive Token 

Sampling For Efficient Vision 

Transformers. ECCV 2022 ]



Efficient Vision Transformers 

02 .09 .2 02 5 Juer gen  Ga l l  ï Ins t i t u t e  o f  Com puter  S c ience  I I I  ï Com puter  V is ion  Gr oup

[ M. Fayyaz et al. Adaptive Token 

Sampling For Efficient Vision 

Transformers. ECCV 2022 ]



Efficient Vision Transformers 
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[ M. Fayyaz et al. Adaptive Token 

Sampling For Efficient Vision 

Transformers. ECCV 2022 ]



Efficient Vision Transformers 
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[ M. Fayyaz et al. Adaptive Token 

Sampling For Efficient Vision 

Transformers. ECCV 2022 ]



Efficient Vision Transformers 
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Qualitative Results
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[ M. Fayyaz et al. Adaptive Token Sampling For Efficient Vision Transformers. ECCV 2022 ]



Quantitative Results
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Quantitative Results
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[ M. Fayyaz et al. Adaptive Token Sampling For Efficient Vision Transformers. ECCV 2022 ]
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Replace attention by state space model
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State Space Model for Video 

Understanding

[ K. Li et al. VideoMamba: State Space Model for Efficient Video Understanding. ECCV 2024 ]



State Space Model for Video 

Understanding
ÅVideoMamba has major 

shortcomings

Å Does not scale  
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[ H. Suleman et al. Distillation-free Scaling of 

Large SSMs for Images and Videos. arxiv 2024 ]



State Space Model for Video 

Understanding
ÅVideoMamba has major 

shortcomings

Å Does not scale  

Å Instable training
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[ H. Suleman et al. Distillation-free Scaling of 

Large SSMs for Images and Videos. arxiv 2024 ]



State Space Model for Video 

Understanding
ÅVideoMamba has major 

shortcomings

Å Does not scale  

Å Instable training

Å More sensitive to image 

corruption compared to 

transformer 
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[ H. Suleman et al. Distillation-free Scaling of 

Large SSMs for Images and Videos. arxiv 2024 ]
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State Space Model for Video 

Understanding

[ H. Suleman et al. Distillation-free Scaling of Large SSMs for Images and Videos. arxiv 2024 ]
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Avoid vision encoder for 

video-language models 



Video Question 

Answering 
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[ J. Yi et al. Video-Panda: Parameter-

efficient Alignment for Encoder-free 

Video-Language Models. CVPR 2025 ]



Parameter-Efficient Video-Language 

Models
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[ J. Yi et al. Video-Panda: Parameter-efficient Alignment for Encoder-free Video-Language Models. CVPR 2025 ]



Parameter-Efficient Video-Language 

Models
ÅNo need for additional vision encoders
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[ J. Yi et al. Video-Panda: Parameter-efficient Alignment for Encoder-free Video-Language Models. CVPR 2025 ]



Parameter-Efficient Video-Language 

Models
ÅNo need for additional vision encoders
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[ J. Yi et al. Video-Panda: Parameter-efficient Alignment for Encoder-free Video-Language Models. CVPR 2025 ]



Video Question 

Answering 
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[ J. Yi et al. Video-Panda: Parameter-

efficient Alignment for Encoder-free 

Video-Language Models. CVPR 2025 ]
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Combine local and global attention



Vision Transformers for Action Segmentation 
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[ E. Bahrami et al. How Much Temporal Long-Term Context is Needed for Action Segmentation? ICCV 2023 ]
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