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1. SOTA methods follow EM paradigm: OT as 
Pseudo-labels, learning representations given 
pseudo labels.

2. Deterministic embeddings tend to overfit the 
wrong pseudo labels, and stuck in poor local 
optimums.
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Analysis of the learned uncertainty

1. Novel probabilistic treatment of frame 
embeddings.

2. SOTA results on Breakfast, DesktopAssembly,

During training
1. Use OT to generate pseudo labels.
2. Reparametrization-trick enables end-to-end 

training with uncertainty-based cross-entropy loss.
During inference

3. Take the mean of Gaussian as the embedding, use 
OT for segmentation.

4. Hungarian matching to tag semantic labels for the 
inferred segmentations.

1. Uncertainty decreases during training but converges  as training finishes.
2. Uncertainty is in general higher for incorrectly predicted  frames.

1. SOTA on BF/DA, competitive on 50Salads/DA.
2. PEs is effective on top of ASOT/VASOT  baselines.

We want to get out of poor local optimums and 
find “Better” local optimums during training.

A better local optimum.

Our method generates better features 
compared to ASOT baseline that benefits 
further action segmentation.

 Our approach recovers missing actions as training progresses that is closer 
to G.T. compared to baseline using deterministic embeddings.

 Our approach works in videos containing 
reverse/repetitive actions, and can detect short 
actions, it also works in videos with large number of  
background frames.

Code is available!

Our approach works better than other 
stochastic embedding baselines.


