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Task
Video Recognition: classify the short clip or

untrimmed video into pre-defined class.



Task
Video Recognition: classify the short clip or

untrimmed video into pre-defined class.

§ More than simply recognizing objects
§ Complex person-person interaction & people-object interactions
§ Videos bring motions



Motivation

Classical Pipeline:
1. (Training) Intra-clip modeling (e.g., C3D/TSM/SlowFast, etc) 
2. (Inference) Average the predictions of multiple clips

How to get the video-level prediction?



Motivation

Classical Pipeline

How to get the video-level prediction?

Can we learn video-level representations directly?

Prominent problems:
•No interaction among clips
•Training and Inference are not consistent



Motivation

Can we learn video-level representations directly?

Intra-clip modeling (3D: T*H*W) → Inter-clip modeling (4D: U*T*H*W)
Ø TSN[1]: temporal modeling unexplored but simple
Ø 4D Convolution[2]: effective but expensive
Ø We focus on efficient and effective video-level representation learning

[1] Limin Wang, Yuanjun Xiong, Zhe Wang, Yu Qiao, Dahua Lin, Xiaoou Tang, and Luc Van Gool. 2016. Temporal segment networks: 
Towards good practices for deep action recognition. In Proc. ECCV.
[2] Shiwen Zhang, Sheng Guo, Weilin Huang, Matthew R Scott, and Limin Wang. 2020. V4D: 4D Convolutional Neural Networks for Video-
level Representation Learning. In Proc. ICLR.

How to get the video-level prediction?



DSA Module
We propose a light-weight Dynamic Snippets Aggregation 
module to improve performance !



DSANet

Solving Problems
• Adaptively aggregate snippets to enhance temporal interaction
• Convolution on channel wise to reduce computation burden



Ablation Studies

Effectiveness

Efficiency



Ablation Studies



Ablation Studies

Complementary with
clip-based methods

Complementary with
different backbones



Comparison with SOTAs
Kinetics-400

Accuracy-computation trade-off

Hand-craft 
designed method



Mini-Kinetics-200

ActivityNet v1.3

Something-Something V1

Comparison with SOTAs



Visualization



Thank you for your attention!
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