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Motivation

Contribution
Ø Instead of snippet-level temporal modeling, we propose to exploit an 

effective and efficient video-level framework for learning video 
representation. To tackle this, the proposed DSA module provides a 
novel mechanism to adaptively aggregate snippet-level features. 

Ø The DSA module works in a plug-and-play way and can be easily 
integrated into existing snippet-level methods. Without any bells and 
whistles, the DSA module brings consistent improvements when 
combined with both 2D CNN-based and 3D CNN-based networks (e.g., 
TSM, I3D, etc). 

Ø Extensive experiments on four public benchmark datasets demonstrate 
that the proposed DSA obtain an evident improvement over previous 
long-range modeling methods with a minimal computational cost.

Method

Ablation studies on Mini-Kinetics-200.

Results on Mini-Kinetics-200 dataset
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Can we learn video-level representations directly?

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

DSA: Dynamic Segment Aggregation 
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Codes
https://github.com/whwu95/DSANet

Comparison with SOTAs

Results on Kinetics-400 dataset.

Results on ActivityNet 1.3 dataset.
Results on 
Something-
Something
V1 dataset.

Accuracy-computation trade-off on Kinetics-400
for different methods in the inference phase

Previous pipeline for video-level representation :
1. (Training) Intra-clip modeling (e.g., C3D/TSM/SlowFast, etc) 
2. (Inference) Average the predictions of multiple clips


