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Our method
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v Open-set action recognition (OSAR)
v Identify unknown actions from the known

v Datasets are highly biased towards the 
scene
v Linear probing a scene classifier yields 

~55% acc on UCF101
v Two typical failure cases

v Quantitative experiment
1. Scene feature extraction
2. Scene feature similarity computation 

between training and testing videos
3. Divide testing videos into subsets 

according to the scene distance to the 
training set

4. Measure OSAR performance on each 
subset
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The effect of scene in OSAR

Introduction

v Evidential deep learning for uncertainty estimation

v Adaptive adversarial scene classification
v Adversarially classify the scene type
v Spatial uncertainty guidance to apply more weight on the scene 

regions

v Adversarial scene 
reconstruction
v Background estimation for still 

background
v Uncertainty-weighted 

reconstruction for dynamic 
background

Results
v SOTA OSAR results on UCF101, 

HMDB51 and MiTv2, while achieving the 
lowest scene bias

v Ablation study
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v Qualitative results
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