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Spatiotemporal Action Tube Detection
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Singh et al. ICCV 2017



Key-frame based methods
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Pan et al. CVPR 2021
Feichtenhofer et al. 2019
Gu et al CVPR 2018 (AVA dataset)



Cuboid Feature Aggregation & Large Motion

Pan et al. CVPR 2021

Will it generate reasonable features for all keyframes? 



Cuboid Feature Aggregation & Large Motion

Pan et al. CVPR 2021

Will it generate reasonable features for all keyframes? NO



Large Motion how & why?



Large Motion how & why?



How much large motion is there in datasets?
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What Can we do?



What Tube Detection Requires?
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Proposal
Generation

Key-frame
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Direct Tubelet Prediction
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Proposal
Tracking & 

Linking

Temporal
Trimming of
Action tracks

MOC, Li et al. ECCV 22
TUBER, Zhao et al. CVPR 22
ACT, Kalogeiton et al. ICCV 17
AMTNET, Saha et al. ICCV 17



Key question: would early linking help?
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Network gets to learn from more better 
feature accumulation

Tracking has to be Good



Track Aware Action Detector (TAAD)
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Temporal Feature Aggregation

- Maxpool
- ASPP
- TCN

- CovNxt block
- Swin Block
- MHA



How Do We Analyse Results?
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Definition of motion type



How Do We Analyse Results?
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Definition of motion type



Baseline Improvements

- SlowFastR50-8x8 
- Input : 32 frames
- Batch Size: 32
- Optimiser SGD with 0.05 LR



Impact of adding Background Frame Training in Baseline

Boxtype #keyframes Trimmed Untrimmed

GTframes-GTboxes 288K 47.0 32.2

+GTframes-proposals 288K 48.3 34.5

+every8thBGframe 355K 48.8 39.7 (+5.2)

+every6thBGframe 376K 49.3 40.5

+every4thBGframe 421K 49.3 41.5

+every2ndBGframe 553K 49.2 42.3

Backbone : Slowfast8x8-R50



Motion-wise results (MotionAP)



Motion-wise results (Motion-mAP)



State-of-the-art Comparison



Test-set Results



Visuals
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Discussion / Q&A


