
Efficient Temporal Action Segmentation via
Boundary-aware Query Voting



• Task: Temporal Action Segmentation (TAS)

Task and Challenge

Temporal Action Segmentation aims
to allocate an action label to each
frame, enabling the detailed analysis
of complex activities by identifying
specific actions within long-form
videos.

Try to get smooth results, there are models with main trends:
1) multi-stage model: stack several models for refinement
2) Post processing refinement: global review for refinement
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Task and Challenge
• Challenge: High computational cost

Accuracy vs. inference time on 50Salads

Better performance but with longer inference time
Try to get a trade-off between the efficiency and performance



Task and Challenge

(2) Heavy Model Structure

• Challenge: High computational cost

(1) Long-form Input

Untrimmed videos in TAS often
include tens of thousands of frames
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Contribution

• How to get a trade-off between the efficiency and performance?

• Reducing the temporal dimension 

• transform the long-form video into a sparse representation via Transformer based model

• Minimize the running time

• employ a single-stage model : Frame-wise supervision into segment level supervision

• an appropriate post-processing method: query based voting



Method
• Framework



Method
• Framework

Frame-wise Encoder-Decoder: preserve dense information essential for our
model’s functionality



• Framework

Method

Transformer Decoder: compress video sequences into sparse representations via 
queries



• Framework

Method

Output Heads: generate query classes, query masks, and class-agnostic boundaries



• Framework

Method

Training: Match the outputs of queries with action class-mask pairs, the apply losses
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• Framework

Method
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Inference: derive the ultimate segmentation outcomes



Method
• Framework 

Inference: derive the ultimate segmentation outcomes



Experiments
• Comparison with state-of-the-art methods



Experiments
• Different

matching
strategies



Experiments
• How well would our approach perform if we had perfect boundaries?

BaFormer yields more promising results by higher-quality class-agnostic boundaries



Visualization

Instance segmentation,
frame-wise results (F),
voting results (S), and
ground truth (gt)



Conclusion
• we introduce BaFormer, a novel boundary-aware, query-based

approach for efficient temporal action segmentation.

• BaFormer employs a one-step strategy. It simultaneously predicts the
query-wise class and mask, while yielding global boundary prediction
for segment proposals.

• We apply query-based voting for segment proposal classification.

• BaFormer offers a unique perspective for addressing TAS challenges by
integrating grouping and classification techniques
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Thank you!
https://github.com/peiyao-w/BaFormer

https://github.com/peiyao-w/BaFormer

